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RETROSPECT OF THE YEAR 1905. 

The year that is now drawing to a close is destined 
to stand out in bold felief as having witnessed some 
of the most momentous events in the world’s history. 
The first of these, the peace of Portsmouth, marked the 
gathering in of the fruits of the stupendous naval and 
military struggle in the Far East, and the formal en- 
try of the Japanese people into the front rank of the 
great powers of the world. By that treaty Japan won 
for China and for herself all, and more than all, for 
which she took up arms, and thereby added valuable 
political and strategetical advantages to the moral and 
military prestige that she had secured by her success- 
ful prosecution of the war. The indirect results of the 
struggle, however, are greater than those for which the 
war was fought; for if we read the signs of the times 
aright, it will be to the disasters in Manchuria and in 
the Sea of Japan that Russia will be indebted for the 
social and political upheaval of which we are witness 
at this very hour. Much as we deplore the awful ex- 
cesses that accompany this struggle, it is our belief that 
out of it the Russians will emerge a free and contented 
people, destined to hold more securely than ever their 
commanding position among the nations of the world. 
It is entirely possible that the signing of the Treaty of 
Portsmouth marked the close of the last great war 
to be waged between civilized powers. The enormous 
cost of modern war, its Hability to bring about either 
a financial or a political cataclysm, has given to it a 
new terror. Kings, Parliaments, and Congresses will 
hesitate before they resort to arms as the final arbitra- 
ment. An even surer preventive of war, and a most 
hopeful sign of permanent peace, is found ir the in- 
creasing tendency of the nations to fraternize as man 
with man. Such incidents as the recent extraordinari- 
ly friendly receptions accorded to visiting foreign 
fleets, and particularly the cordial fraternization of the 
crews as seen in France and in this country, have a 
profound significance. Can it be that the era of uni- 
versal ‘peace has already stolen in upon us unan- 
nounced? 





THE PANAMA CANAL, 

We shall not be charged with having an un- 
due estimate of the importance of the Panama 
Canal, if we state that this is one of the most 
serious problems, political, commercial, or military, 
confronting this country to-day; nor shall we be ac- 
cused of undue pessimism if we suggest that the way 
in which we have handled this great problem during 
the past few months has added nothing to our reputa- 
tion for constructive and executive ability in a work 
of this magnitude. There have been resignations with- 
out number, including that of the Chief Engineer; we 
have appointed Boards of Control, only summarily to 
disband them; we have spent ten million dollars, even 
before we know what kind of a canal we intend to 
build, or by what particular method we will build it; 
and finally, afier calling together an advisory board 
Composed of the most representative engineers of the 
world, in order that they may tell us just what kind 
of a canal we should construct, we are hysterically 
threatening to ignore their decision even before they 
have had’ time officially to render it. The Scirenriric 
Amenican is of the opinion that there are just three 
things for the United States to do, if it is to maintain 
its national dignity and successfully carry through 
this gigantic work: the first is to accept without ques- 
tion the type of canal recommended by the Board; the 
second, is to let the whole work by contract under the 
absolute supervision of a Chief Engineer; and the 
third is to vote him ungrudgingly the appropriations 
which are necessary to carry on the work upon the scale, 
and by the methods, that he shall determine. If this 
be done, the United States within a single decade, will 
possess a sea-level canal, deep enough and broad enough 
for any possible development in the size of the ships 
of the future, and capable of giving them unhindered 
passage from the Atlantic to the one tidal lock on the 
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Pacific. Moreover, if these conditions are fulfilled, we 

are satisfied that a sea-level canal’ will be placed at the 

service of the country in practically the same time as 

one built with locks and having the same capacity. 
ASTRONOMY. 

The astronomer must surely have found the 
past year sufficiently eventful. Among the more 
important achievements may be mentioned the dis- 
covery of two new satellites of Jupiter at Lick Ob- 
servatory by Prof. Perrine. Although the sizes of the 
bodies have been computed and likewise the inclina- 
tion of their planes to the orbit of the parent planet 
we must wait a year or two for more definite informa- 
tion as to the direction of their movement—in other 
words until Jupiter has moved a considerable distance 
so that the angles of the orbits may be computed from 
different positions. 

No less remarkable is the discovery of a tenth satel- 
lite of Saturn by Prof. Pickering—remarkable because 
the discovery was the culmination of mathematical 
research and a painstaking study of photographs ex- 
tending over several years. This new satellite of Sat- 
urn has an estimated diameter of 200 miles and is just 
beyond telescopic vision, for which reason its presence 
can be detected only by the sensitive photographic 
plate. The acrimonious controversy which has been wag- 
ed over the existence of the problematical canals of Mars 
seems at last to have been settled by photography. 
Prof. Lowell, one of the stanchest advocates of the ex- 
istence of the Martian canals, has advanced what seems 
most invincible photographic proof that the canals are 
not merely optical illusions or the result of eye-strain. 
Under his direction, Mr. Lampland, of the Flagstaff 
observatory, has secured some excellent chronophoto- 
graphs of the much discussed phenomena. 

Perhaps the most dramatic celestial occurrence of 
the year was the total solar eclipse of August 30. Un- 
fortunately the elaborate plans which had been made 
for comparatively studying and photographing the 
corona at the beginning of the eclipse, in Labrador, 
and at its height in Spain and Africa were frustrated. 
An overcast sky rendered any attempt at observation 
in Labrador quite vain. In Europe and Africa, on the 
other hand, the weather seems to have been favorable. 
This was the first effort which has ever been made to 
study the corona systematically at the beginning and 
end of the eclipse path, for the purpose of discovering 
any possible fluctuations in the appearance of the coro- 
nal streamers. From the lunar eclipse of August 14 
little was expected that would be new, for which reason 
the phenomenon was practically ignored. 

CIVIL ENGINEERING, 

In the world of civil engineering, and in the 
now closely-allied field of architecture, the most 
significant fact is the truly marvelous develop- 
ment that is taking place in the use of steel-and- 
concrete, or armored concrete, construction. Its econo- 
my, reliable strength, convenience and rapidity of 
construction, and the extraordinarily wide range of 
work in which it may be utilized, render it certain 
that concrete-steel will exert a more powerful influence 
within the field of the civil engineer, than any single 
invention since the introduction of Bessemer steel. 

During the year work has been satisfactorily prose- 
cuted upon the great cantilever railroad and highway 
bridge across the St. Lawrence at Quebec. This struc- 
ture with its main span of 1,800 feet, not only has the 
greatest capacity of any cantilever bridge yet construct- 
ed, but also embodies the largest single span, the next 
in size being the two 1,710-foot spans of the Forth 
Bridge. A notable feature of the year has been the 
growing popularity of the bascule bridge and the aerial 
bridge for the crossing of streams on which there is 
a frequent traffic. The popularity of the latter type 
is very marked, a notable instance being the new 
ferry at Duluth, with a span of 394 feet. An impor- 
tant bridge that has been completed during the year 
is the Victoria Falls Bridge over the Zambezi River, 
a trussed arch span of 500 feet, which forms a con- 
necting link on the so-called Cape-to-Cairo railroad. 
With the exception of the Blackwell's Island Bridge 
across the East River, New York, the great struc- 
tures planned across that river have made but little 
progress. The Blackwell's Island Bridge is com- 
pleted’ as to its substructure, and the superstructure 
is now in course of erection. The Manhattan Sus- 
pension Bridge, after two years of delay, has been 
switched into the courts, and progress, at least on 
the superstructure, is at a standstill. The past year 
has witnessed the completion of some highly Jmpor- 
tant tunnel work, First to be mentioned is the great 
Simplon tunnel through the Alps, in which the rock 
that separated the two headings was broken through 
on the 24th of February. The total length from portal 

to portal is 124% miles. The year’s operation of the 
new tunnel between Boston and East Boston has been 
eminently satisfactory. This tunnel is 1.4 miles in 
length, and at its lowest point beneath the harbor the 
masonry is 82.3 feet below mean low water. In New 
York city, the Hudson Companies have completed the 
second or north tunnel of the twin tunnels between 
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Jersey City and Morton Street, and at the Manhattan 
end the tunnels have been carried well on their way 
to Fourth Avenue and Thirty-third Street. In these 
tunnels a record has been established for rapid con- 
struction, and it is expected that the other twin tun- 
nels located between Jersey City and Cortlandt and 
Fulton Streets, will be driven through with even 
greater rapidity. A most important event of the year 
was the completion of Chicago’s freight, express, and 
mail subways; for upon the successful operation of 
the system will depend its extension to other cities, 
We believe that the congestion of vehicles on the 
streets of our great cities can never be relieved until 
heavy freight traffic is removed from the streets, and 
handled in a system of subways running at the level 
of the basement floors. During the latter part of the 
year gratifying progress has been made in dredging 
the great Ambrose Channel, 7 miles in length and 40 
feet in depth, which is to form the future entrance to 
New York harbor. With the assistance of the two 
powerful government dredges which have recently been 
put upon the work, matters have so far progressed 
that, early in the spring, a 35-foot channel will be 
available, and probably within a year from date the 
depth will have been increased to 40 feet throughout. 
The great sea wall of Galveston, for the protection of 
that city against a repetition of the disaster of Sep- 
tember 8, 1900, was completed during the year, and 
the work of filling in back of it, and thereby raising 
the grade of the city, has been steadily carried on. 
This huge concrete wall, which is 4%4 miles in length 
and weighs 40,000 pounds to the lineal foot, measures 
16 feet at the base, 17 feet in height, and is 5 feet 
across the crest. It is built upon 45-foot piles, and is 
protected from the undermining action of the Gulf 
storms by an apron of rip-rap, 27 feet in width. The 
grade of the city will ultimately be raised to the level 
of the top of the wall. An interesting coincidence in 
the field of civil engineering is the completion during 
the year of the two largest modern reservoirs built 
for city water supply, namely, the Wachusett reser- 
voir for the supply of the city of Boston and the new 
Croton reservoir for the supply of New York city. 
The Wachusett reservoir dam extends 129 feet above 
ground level and 158 feet above its lowest founda- 
tion, and it impounds 63,000,000,000 gallons of water. 
The Croton dam extends 157 feet above ground level, 
297 feet above its lowest foundation and it impounds 
32,000,000,000 gallons. The Jerome Park reservoir, in 
New York, easterly basin has now been fully concreted 
and is ready to receive water. The important task of 
providing additional water supply for the future needs 
of New York city has been advanced by the passing 
of the necessary legislation. The Board of Water 
Supply has presented a report of the plan of its engi- 
neers to secure a daily additional supply of from 500 
to 600,000,000 gallons of water. The scheme involves 
the construction of a great reservoir at Ashokan in 
the Esopus valley, and the construction of an aqueduct, 
passing beneath the Hudson, capable of delivering, as 
its maximum capacity, 500,000,000 gallons per day. 
The total estimated cost of this work is about $162,- 
000,000. Work has been actively prosecuted on the 
government irrigation projects for the reclamation of 
arid western lands, and the State of Nevada has wit- 
nessed the inauguration of the great irrigation canal 
known as the Main Truckee Canal—a part of the 
Truckee-Carson project—which on June 17 received 
its first water from the Truckee River. 
STEAM AND ELECTRICAL RAILROADS. 

During the year, work has been prosecuted with con- 
siderable activity upon the two great terminal stations 
now being built in New York city by the New York Cen- 
tral and Pennsylvania Railroad companies. So far, the 
work in each case has been almost entirely one of exca- 
vation, and as the two schemes together call for the 
excavation and removal of between 4 and 5 million 
cubic yards of rock and earth, it can be seen what a 
gigantic task each company has set itself. The New 
York Central station excavation is about one-half com- 
pleted, the two electrical power stations at Yonkers 
and Port Morris are well under way, and the widening 
of the roadbed up to Croton Landing is being com- 
pleted as fast as the material is brought from the 
Forty-second Street excavation. The experimental 
work on the company’s six-mile stretch of electrified 
track near Schenectady has yielded results very favor- 
able to electric traction. A series of comparative 
tests between a 170-ton steam locomotive and the 100- 
ton type electric locomotive, hauling trains of identical 
make-up and weight, on parallel tracks, have shown a 
difference in favor of the electric locomotive of 30 feet 
8% inches in length, 72 tons in weight, 5% tons in 
concentrated weight on driving axles, 51%, tons of 
revenue bearing load back of the locomotive, of 0.148 
mile per hour acceleration, and of 76 seconds in the 
time necessary to reach a speed of 50 miles per hour. 
The fine results shown by the New York elevated rail- 
roads, after the motive power had been changed from 
steam to electricity, have been repeated in the opera- 
tion of the New York Subway which, almost from the 
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day of its inauguration, has been an unqualified suc- 
cess. Save for some congestion in the first two or 
three weeks succeeding its opening, the Subway sys- 
tem has been running now for over a year with abso- 
lutely clock-like precision, and the speed, especially 


of the express trains, has been rather over than under 


the original estimate. During the year, the road has 
carried over 300,000 passengers per day. Already, 
however, it is becoming congested, the travel on a 


single day recently having risen as high as half a 
million in the twenty-four hours. Sixty miles of ad- 
ditional Subway lines have been authorized by the 
Rapid Transit Commission.. A most serious prob- 
lem encountered has been that of ventilation, the 
heat. given off by she motors and by the brakes be- 
ing sufficient to render the temperature almost in- 
sufferable during the hot summer weather. An im- 
portant proposition made during the year with the 
indorsement and backing of some of the leading engi- 
neers and financiers of this city had in view the con- 
struction of a moving platform across Manhattan 
Island beneath Thirty-fourth Street. In the hearing 
before the Rapid Transit Board, the remarkable state- 
ment was made by Mr. Stilwell, the chief electrical 
engineer of the Interborough Railroad, that, estimat- 
ing the rolling friction of the platform at about 6 
pounds per ton, 10 kilowatts, instead of moving, as in 
the case of the Subway, ten passengers, would move 
260 passengers on the moving platform, the difference 
being due to the small dead load, the absence of stop- 
ping, and the low coefficient of rolling friction. As an 
important preliminary to the operation of the Penn- 
sylvania Railroad Terminal and Suburban System in 
New York by electric traction, a large section of the 
newly electrified Long Island suburban railroads was 
opened to the public at the close of the year. At the 
present time there is in operation a total mileage, 
when reduced to a single track basis, of about 100 
miles; and during the next few months large addi- 
tional stretches of track will be included in the elec- 
trically-operated zone. In all the work done hitherto 
around New York, the direct-current system has been 
used; but a mild sensation was produced by the re- 
cent announcement that the work of equipping the 
New York, New Haven and Hartford suburban and 
terminal lines in New York is to be carried out with 
the single-phase alternating current. The company 
has been encouraged to make this decision by the re- 
sults obtained in the United States by the two inter- 
urban trolley roads upon which the single-phase alter- 
nating current system has been installed, one of these 
being a high-speed ling between Indianapolis and 
Rushville, and the other a relatively low-speed line 
known as the Pontiac-Odell line. A valuable feature 
of the Westinghouse single-phase alternating current 
motors is that they wili operate successfully when re- 
quired with direct current; and accordingly the alter- 
nating current will be used on the New Haven tracks 
as far as Woodlawn, the motors drawing upon the 
direct current through the third-rail conductors on the 
11-mile stretch of New York Central tracks from Wood- 
lawn to the Grand Central station. It is impossible 
within the limits of this review to mention the steam 
railroads that are already equipping or proposing to 
equip their suburban and terminal service electrically, 
but the movement is widespread and we look to see 
within the next decade practically every great rail- 
road so operated in the vicinity of all great cities. 

Meanwhile the development of the steam _ loco- 
motive is being studied with an enthusiasm which 
would indicate that the locomotive engineer, at any 
rate, has no fear of the immediate extinction of the 
old by the new method of traction. Perhaps the most 
marked feature of this development is the growth in 
favor of the use of superheated steam which, in the 
European locomotives that have been using it during 
the year, has shown economical results that are at 
least equal to, and in some cases better than those se- 
cured in compound locomotives that make no use of 
superheat. Compounding is again to the front, and 
the four-cylinder arrangement, with the high-pressure 
cylinders attached to the trailing and the low pres- 
sure cylinders attached to the leading axle, a type 
that is due to the celebrated French engineer De Glehn, 
seems likely to become the prevailing model. The De 
Glehn locomotives built for use on both English and 
American lines have shown highly satisfactory results, 
much of which is, no doubt, attributable to the Wal- 
schaert gear. The speed of express trains as a whole 
is about the same as it was last year, although a few 
special trains have been accelerated, and the length 
of some celebrated non-stop runs has been increased. 
The summer service of trains from Philadelphia to 
Atlantic City still remains the fastest in the world, 
with its average speeds of 66 to 68 miles per hour. 
Some remarkable non-stop high-speed runs have been 
made both in England and in this country, a notable 
instance being the Ocean: Mail Special train on the 
Great Western, running between Plymouth and Lon- 
don, which ran from Exeter to London, a distance of 
193% miles, without a stop, at an average speed of 


Scientific American 


71 miles an hour. The famous twenty-hour trains be- 
tween New York and Chicago, both on the New York 
Central and Pennsylvania railroads, have been accel- 
erated and placed under a schedule of eighteen hours, 
the former train covering 959.4 miles, at the rate of 
53.3 miles an hour, and the latter covering 905.4 miles 
at the rate of 50.3 miles an hour. The longest non- 
stop trip by a regular train running under schedule 
is that of a train on the Great Western Railway which 
runs regularly between London and Plymouth, a dis- 
tance of 245% miles, without a stop, at the average 
speed of 55.64 miles per hour. An important change 
that will gradually take place in the construction of 
passenger cars is the substitution of steel for wood. 
The first step in this direction was taken by the llli- 
nois Central a few years ago, and it was followed on 
the New York Subway where the cars have proved a 
great success, Steel mail and baggage cars have been 
constructed; the New York Central and the Pennsyl- 
vania roads have given large orders for steel cars; and 
we understand that the Pullman Company proposes 
to manufacture all-steel cars for passenger service. 
The Screntiric AMERICAN has for many years been an 
earnest advocate of the steel car, mainly because we 
believe it. would prove to be the greatest protection to 
the life and limb of the passengers of any device that 
has been introduced of late years into railroad service. 
Such protection is needed; for in spite of the exten- 
sion of the block signal system, the number of casgual- 
ties on our railroads is increasing far faster than the 
increase in passengers carried. The accident statis- 
tics of the Interstate Commerce Commission show that 
the number of passengers killed increased from 303 dur- 
ing the year in 1902 to 537 in 1905, while the number 
of injured passengers rose from 6,089 in 1902 to 10,040 
in 1905. During the same period the number of em- 
ployes killed rose from 2,516 to 3,261, and the number 
of injured from 33,711 to 45,426. 
NAVAL AND MILITARY. 

It goes without saying that the most import- 
ant event in the annals of naval and military af- 
fairs during the past year was the great battle 
of the Sea of Japan. It was the decisive event for 
which students of naval warfare had been waiting 
these many years past; for unlike the battle of August 
10, this was a-struggle in which neither side hesi- 
tated to close in for the final arbitrament of gun 
against armor. On each side were battleships which 
embodied the most up-to-date practice of the leading 
naval architects of the world. The battle was fough 
at ranges at which the guns could get in their most 
effective work; and every type of modern warship with 
the exception of the submarine was given an oppor- 
tunity to prove itself. The result was first and last a 
triumph for a highly trained personnel over one great- 
ly inferior, What Russian ships were not sunk by 
gun fire succumbed to the torpedo, or were captured 
by concentration of overwhelming forces of the enemy. 
At least two Russian ships were sunk by having the 
thinner secondary armor above the main belt blown 
bodily in upon the ship, or so badly perforated that, 
in rolling in the heavy sea that was running, the 
vessels shipped large quantities of water and sank 
comparatively early in the battle. Speaking broadly, 
the results of the war are a strong vindication of the 
theories upon which the modern types of fighting ships 
have been constructed. The progress of our own navy 
has been marked by the addition of a large number of 
battleships and armored cruisers of the first class. 
Practically the whole of the six armored cruisers of 
the “California” class are now available, while the 
powerfully armed and armored battleships of the 
“Rhode Island” class are rapidly having their trials 
and before many months all of them will be in com- 
mission. A most gratifying result is the rapidity 
with which the “Louisiana” at Newport News and 
the “Connecticut” at the Brooklyn navy yard have 
been pushed toward completion. At the present writ- 
ing the “Connecticut,” which is being built by the 
government, is about 9314 per cent completed, and the 
“Louisiana” is about 91% per cent completed. The 
stimulating effect of government construction upon 
private yards is prove@ by the fact that these two ships 
are about as far advanced as the five battleships of the 
“Georgia” class, although the “Georgia” class was au- 
thorized in 1899, and the “Connecticut” class not until 
three years later. It is sincerely to be hoped that the 
policy of maintaining at least one warship under con- 
struction at our leading government yards will con- 
tinue to Be steadily followed. It certainly will be, if 
the interests of the nation at large are considered to 
be superior to that of the individual shipbuilding 
firms. Judging from the fine performance of the 
“Rhode Isiand” the “Georgia” class bid fair to make 
and exceed their contract speed of 19 knots an hour. 
The influence of the late war has made itself felt in 
the construction bureaus of the various navies. Al- 
ready there seems to be an agreement among all the 
navies (except that of Japan, which surely ought to 
know best) to abolish intermediate caliber guns from 
the battleship, mounting only 12-inch guns, and a num- 
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erous battery of small rapid-firers to repel torpedo 
attack. The British are building a type battleship 
of 18,000 tons displacement which is to be driven at 
21 knots speed by turbine engines, and is to mount ten 
12-inch guns with a numerous battery of 12-pounders. 
The United States government is now debating wheth- 
er to build an 18,000-ton ship with ten 124nch, or a 
16,000-ton ship with eight 12-inch, so disposed as to 
give a broadside superior to that of the ten-gun ship. 
Germany and. Russia are credited with designs with 
similar innovations. The new Japanese battleships 
which will soon be completed carry four 12's, four 10’s, 
and twelve 6’s. A most important cha§gé in the rela- 
tive battleship power of the world’s navies has been 
made by the recent refloating of Russian warships sunk 
at Port Arthur and their addition to the Japanese 
navy, which now possesses nine battleships and nine 
armored cruisers. With the addition of the new 
16,000-ton battleships now building in England, Japan 
will possess a great preponderance in ships-of-the-line 
over any other nation in the Pacific. The effect of the 
addition of the Port Arthur ships to the Japanese 
navy, moreover, has been to give Japan a distinct 
lead over Italy, and place her in the fifth position 
among the navies of the world, or next to the United 
States, The progress of the submarine has been 
marked by many vicissitudes; for although it has 
shown in the various maneuvers, specially those car- 
ried out with the larger types in France and Great 
Britain, that it is an element of naval warfare that 
has to be recognized and reckoned with, the year has 
been marked by some terrible disasters. It is but fair 
to state, however, that the latter were due more to in- 
efficient handling and inexperience than to inherent 
defects in design. Ia the development of artillery, 
there is a steady increase in the length of guns and 
in the capacity of powder chambers, with a consequent 
rise in velocities and energies, At Sandy Hook the 
army has been testing two 6-inch, wire-wound guns, 
both of which have shown velocities in the neighbor- 
hood of 3,300 feet per second. As was to be expected 
these high velocities were attended with erosion trou- 
ble. Erosion is the problem which above all others ts 
demanding solution at the present time; for’ until it 
has been solved, the artillerist will have to seek for 
increased energy by increasing the weight of the gun 
and projectile, rather than by raising the velocity, The 
wire-wound gun continues to more than hold its own 
with the hooped gun, and the probability is that as 
pressures increase it will become the ultimate pre 
vailing type. 
MERCHANT MARINE. 


Judged by the ships that have been put in serv- 
ice during the present year, the tendency among 
the transatlantic steamship companies is to build 
combined freight and passenger steamships of 
moderate speed and large carrying capacity, rather 
than high-speed vessels such as the “Lucania,” 
“Deutschland,” and “Kaiser Wilhelm,” in which the 
demands of the motive power for space prohibit the 
carrying of cargo. On the other hand the North Ger- 
man Lloyd Company has given orders for the con- 
struction of another 23%-knot steamer of the same 
size as the “Kaiser Wilhelm II.,” and the Cunard Com- 
pany has under construction two 25-knot vessels that 
are to be about 800 feet in length. During the year, 
three vessels of the largest size have been added to the 
already large fleets that trade with American ports. 
In March of this year the new steamship.“Coronia” of 
the Cunard line made her maiden trip, and as we go 
to press the “Carmania,” a sister vessel, is on her 
maiden trip to New York. The “Coronia,” driven by 
reciprocating engines, made on her trial a speed of 19.5 
knots, and the “Carmania” made about a knot mere, or 
20.43 knots on her trial trip. In the spring of the year 
the American-built 15-knot “Dakota,” 630 fest in length, 
a sister of the “Minnesota,” sailed from New York for 
Seattle to make her maiden trip from Seattle to Japan. 
Toward the close of October the Hamburg-American 
line dispatched to New York the new twin-screw 17- 
knot liner “Amerika,” a vessel of the same popular 
passenger-and-cargo type, which is remarkable for the 


extraordinary richness and novelty of her appoint-. 


ments. The increase in size of transatlantic ships has 
had its counterpart in some of the huge cargo vessels 
that have been turned out this year for the ore-carry- 
ing trade on the Great Lakes. Among these-are four 
vessels, known as the “Gary,” “Corey,” “Perkins,” and 
“Frick,” which are each 569 feet long, and are esti- 
mated to carry about 15,000 tons of ore at a single 
trip. There has been a steady advance in the applica- 
tion of devices to render travel upon the high seas 
more safe, chief among which may be mentioned the 
method of closing all bulkhead doors from the naviga- 
tion bridge, the further extension of wireless telegra- 


phy, without which no ocean steamer is to-day consid- 


ered to be fully equipped, and the introduction of the 
system of signaling under water by means of the sub- 
marine bell. This last may be considered as one of 
the most important safeguards yet introduced against 

(Continued on page 479.) 
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THE ROOSEVELT IRRIGATION DAM IN ARIZONA. 

Of the fund of $25,000,000 at available for 
irrigation projects in this country 
of the government engineers, $3,000,000 have been ap 
which will 

This is commonly known 


present 
under supervision 
propriated for a system probably be the 
most extensive of its kind 
by two titles—the Tonto reservoir and the Roosevelt 
dam. The latter titl 
recognition of the 


has been appropriately given in 


encouragement which President 


Roosevelt has shown toward the reclamation of our 


arid territory 
1e Tonto reservoir, which will be fed by the stream 
0 Reem Salt River, will serve to irrigate 
what is known as the valley of the Salt 
River, which in its natural state is one 
of the most barren sections of America 
being practically a desert, except where 
it is now watered by the few systems in 
existence, taking water from the Salt | 
River. It is located largely in Maricopa 
County, Arizona. The dam itself will be 


erected in Gila County, about 65 miles | 
northeast of Phenix. At this point a } 
patural site is afforded by a cafion for 
mation Here the gorge is but 200 feet | 
wide at the base, expanding to 400 feet | 
in width at the top of the cliffs. By the 

construction of a barrier of the dimen 

sions reservoir will be 
formed, about 18 


averaging 4 miles in width 


proposed, a 
length and 
While this 
of some of the 


miles in 


area is less than that 
storage reservoirs already completed in 
this country, it will contain sufficient 
water to flood 1,300,000 acres to an aver | 
age depth of one foot 
largest Nile reservoir in the volume of 


far exceeding the 


water retained } 

The dam from foundation to 
will be at least 250 feet in height, and t ~ 
will range in thickness from 165 feet at 
the bottom to 16 feet at the top, or be 
wide enough to provide a highway for 
vehicles, which is included in the plans 
mum depth of water in the reservoir will be nearly 200 
feet. The dam will, of course, rest upon a bed of solid 
rock, and a large amount of excavation will be neces- 
sary in order to obtain such a foundation 

The great magnitude of the work accounts for the 
fact that although begun 
project over a year ago, as yet only the preliminary 
details have carried out. As the photographs 
show, these are of no little importance in themselves 


crest 


The maxti- 


operations were upon the 


been 


Owing to the character of the country, it was necessary 
to construct a series of highways, in order to haul tifa- 
chinery and other supplies to the site of the dam from 
the nearest railway point. Road-building operations 
have covered nearly 100 miles alone, some of the high- 
ways being cut through bluffs ranging from 50 to 75 
feet in height The highway system 
around the edge of the basin, in order that all parts of 
the reservoir may be accessible for inspection and 
repairs, if needed. The immense amount of rock cut- 


includes one 
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ting, the quantity of cement needed, also the elaborate 
concrete work, rendered necessary the construction of 
concrete mixing 


industries, 


a large cement mill, several plants 


at various points, as well as smaller 
which have created a. village in the vicinity of the 
dam site, this community also being called Roosevelt 
An odd feature of Roosevelt is that it is situated on the 
bottom of the proposed reservoir, and will pass out of 
existence as soon as the dam is completed. Owing to 
the difficulty in securing fuel and the expense of install- 
ing steam power, the engineers decided to utilize hy- 
draulic and electric power, and a portion of the pre- 


liminary work has been the construction of a power 
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as no natural supply is available in this vicinity, jf 
may be needless to say that the auxiliary work includeg 
a telephone system, by which communication is hag 
with Pheenix. 

The operations extend into the mountains known ag 
the Sierra Anchas, from which the necessary timber 
for false work and lumber for the buildings have been 
secured. Here a large sawmill has been erected, 
Fortunately a deposit suitable for the base of Portland 
cement has been discovered, about seven miles from 
the site of the dam, which is large enough to supply 
all of the raw material needed. It has been connected 
with Roosevelt by a tramway. Other auxiliary indug 
tries are lime kilns and brick kilns, 
Thus nearly all of the materials for the 
dam are being secured or manufactured 
in its vicinity. Thus far, over $500,000 
has been expended in _ preliminary 
work, and within the next year it is 
expected that a considerable portion of 
the dam itself will be completed. 

As already stated, the Salt River 
basin is now partly reclaimed for culti- 
vation, but the irrigation systems are 
so inadequate that only about 75,000 
acres can be served by the volume of 
water available during the entire year. 
The total area which will be reached by 
the new reservoir ranges between 250,- 
000 acres and 275,000 acres, more than 
the entire area at present irrigated in 
the State. Measurements taken of the 
flow of water in the Tonto River itself, 
show that it is ample to supply this 
area without the possibility of failure. 
The result of the irrigation will un- 
doubtedly be to make this desolate sec- 
tion of the United States one of the 
most fertile in the world, for the results 
which have already been obtained in 





ome 





Large Culvert on Power Canal, Showing Substantial Character of the 


Concrete Work. 
canal, which is nearly 20 miles in length. It will gen 
erate sufficient current to operate all of the mechanism 
and that needed for illuminating the cement mill and 
other plants, and, if necessary, will furnish light for 
nigut work upon the dam itself. It is intended to em- 
ploy electric motors in driving rock drills and other 
excavating machinery, also for the aerial cableways, 
and for the tramways, which will be employed in trans- 
ferring material from the quarries and other points to 
the dam. The power canal has been constructed for 
permanent service. In completing it several tunnels 
were driven through the mountains, and several elabo- 
The latter have been con- 
structed of concrete, while, in some cases, the tunneis 
have been lined with the same material. Concrete also 
has been used for the bottom and sides, in excavations 
where the earth formation is so soft that it is liable to 
be eroded by the action of the water. Another conduit 
three miles long has been built for supplying the town 
with water for drinking and other domestic purposes, 


rate culverts were built. 


grain growing and fruit and vegetable 
culture show that only water is needed 
to produce regular harvests. At pres- 
ent the yield of live stock and alfalfa alone is over 
$1,500,000 in value annually, from the comparatively 
small acreage which is cultivated; but fruits and vege- 
tables native to the tropical and temperate zones, as 
well as corn, wheat, cotton, and other staples grow so 
abundantly, that in some instances three and four 
crops are gathered in a year. 


@-+@<a> 
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On the Berlin-Dresden wireless telegraph line a 
working periodicity of 900,000 has been adopted. From 
the station at Oberschénlweide good readable mess- 
ages have been sent not only to Dresden, 110 miles, but 
also to the lighthouse station at Fehmern, in Holstein, 
166 miles northwest, and Carlscrona, in Sweden, 281 
miles north. At Dresden during the night hours sig- 
nals have been read that originated at the Marconi 
station at Poldhu, a distance of 764 miles. The wave 
length of the undulations from the latter station has 
determined to be about 2,000 meters, or 14 





been 
miles. 























Conerete-Lined Tunnel on the Power Canal. 





; Section of the Canal Built te Furnish Power in the Construction of the Roosevelt Dam. 
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The Temperature of Subways. 

Before the opening of city Subway lines employing 
electric traction, it was supposed that the tempera- 
ture of the tunnels would be in all respects like that 
not so cold as the exterior in winter, not 
so warm in summer. The analogy of the two cases 
seemed to be complete. But this was a delusion, for 
experience shows us that it is always warmer in the 
tunnel than at the exterior, even in summer. The 
causes that create the thermic condition of cellars and 
subways are well known. The temperature of any point 
of the earth depends normally upon two factors: the 
solar heat diffusing itself from the periphery of the 
earth toward the lower regions of 
the terrestrial crust, and the central 
heat of the globe diffusing itself in r 
a contrary direction. 

Now, the variations of temperature 
due to the sun become insensible at 
quite a slight depth (bordering on 
33 feet in the majority of climates) 
on account of the trifling conductiv- 
ity of the rocks for heat. At such 
level the temperature is absolutely 
constant during the entire year, and 
the figure that it reaches is exactly 
the mean temperature of the place. 
At a lower level the terrestrial 
strata have a higher temperature due 
to heating by the central caloric, 
and we know that the geothermic 
degree, that is to say, the vertical 
distance to which it is necessary to 
descend in order to find an elevation 
of 1 deg. C., has the mean value of 
from 98 to 107 feet; but the tempera- 
ture, here again, is constant for a 
determinate depth. Thus the cellars 
of the observatory of Paris, which 
are 92 feet deep, preserve an abso- 
lutely constant temperature of 10.8 | 
deg. C. i 

As the cellars of our dwellings do 
not usually descend to 32 feet, they + 
are not entirely protected from the 
thermic variations due to the sun; 
yet such variations are attenuated and always occur 
therein a little later on than those of the surface. 

As for the Metropolitan of Paris, the tunnel, con- 
trary to what occurs in our cellars, possesses in sum- 
mer a temperature greater by three or four degrees 
than that of the exterior. In the new subway of 
New York the variation in the same direction is 
sensibly 6 deg. F., that is to say, 3.3 deg. C. 

Our contemporary, La Genie Civil, makes the reason 
of this phenomenon clear. In tunnels there are, in 
fact, two new introductions of heat—in the first place 
that disengaged by the respiration of the passengers, 
and, in the second, that much more considerable one 
which results from the conversion of all the energies 
brought into play in the exploitation into calorific 
energy. These are furnished entirely in the form of 
electric current for lighting and for traction. A little 
reflection shows that all, whatever transitory form 
they may affect, resolve themselves definitely into heat. 
The radiation of the lamps appears immediately in the 
form of heat, without any other transformation. The 
traction current contributes, indeed, to furnish kinetic 


of cellars 
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energy to the train in starting and, in normal running, 
to maintain the speed despite the passive resistances; 
but the effect of such resistances is to cause the im- 
mediate appearance of a quantity of heat equivalent to 
the work that they absorb; and finally, at the stoppage 
of the train, the braking resolves the energy of the 
motion acquired at the preceding start totally into 
heat. 

If we imagine that the furnaces of the boilers of 
the central stations of the Paris Metropolitan were uti- 
lized not for producing an electric current, but for di- 
rectly heating the tunnel, by steam pipes or some other 
process, the result would be nearly analogous to what 
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the indicated limits of 6 deg. F. Estimating the 
losses of heat by conduction as 10 per cent, it is found 
that all the air of the tunnel is renewed about two 
hundred times in twenty-four hours. 

The running of the trains does not intervene profit- 
ably in the ventilation of double-track tunnels. The 
trains create solely violent and purely local vortices, 
of which the action is no longer felt at a few score feet 
in the rear. 

As natural ventilation is inadequate in summer, it 
is necessary to install a forced one, if it is desired to 
render the atmosphere of subways supportable during 
hot weather. The question is under study for the 

New York subway, where it is pro- 
posed to install powerful electric 
“" fans. But it is necessary to resign 
ourselves to the fact that although 
an infinite volume of air should be 
supplied, the passengers in subways 
will never enjoy an agreeable cool- 
ness in summer, since the tempera- 
ture of the tunnel cannot descend 
below that of the exterior.—Trans- 
lated from Cosmos for the ScrenTiric 
AMERICAN, 
Paper Gas Pipes, 

Paper gas pipes are among the 
novelties to be reported from Bur- 
ope. It appears that paper can be 
used to advantage for this purpose. 
As to the method of manufacturing 
the pipes, Manila paper is cut up 
into strips whose width is equal to 
the length of the pipe section to be 
used. The paper bands are then 
passed into a vessel filled with melt- 
ed asphalt. After coming out of the 
bath the prepared strip is rolled uni- 
formly and very tightly around an 
iron rod or pipe which serves: as 
the core and has the same diameter 
which the gas pipe is to have. The 
— rolling of the paper is stopped when 








Concrete Culvert for Carrying the Puwer Canal Below a Mountain Stream. 


we now find. Analogous and not identical, however, 
for it would be necessary to take into account the 
rendering of the boilers, of the steam motors, of the 
dynamos, and of the entire electric wiring external to 
the tunnel. In fact, the heat of the furnaces would re- 
appear in part in many other places besides the tunnel. 
However, the calculation of the heat produced in the 
Metropolitan is easy. It suffices to know the number 
of kilowatts introduced into the tunnel. 

It is the ventilation almost solely that intervenes 
to dissipate these introductions of heat, for at the end 
of a few months the walls of the Metropolitan took 
on the temperature of the air and, since their con- 
ductivity is but slight, they contributed but little to- 
ward the cooling. The air enters and makes its 
exit through the station doors and the open sections. 
The violent currents of air which prevail at the en- 
trances are a proof that the ventilation is extremely 
active in the Metropolitan of Paris. For the New 
York subway, a calculation has been made of the vol- 
ume of external air that must circulate daily in order 
that the variation in temperature shall remain within 


the right thickness has been secured. 
After the pipe section which is thus 
formed has been put through a high pressure ft is 
covered on the outside by a layer of sand which is 
pressed into the asphalt while still hot. Then the 
whole is cooled off by placing it in water. The core 
is taken out and the outer surface of the pipe is 
treated with a waterproof compound. It is said that 
the pipe is very tight and is cheaper than metal piping. 


->-o=s> 


The establishment of’ the silk industry in the United 
States must be a matter of slow accomplishment. 
Eventually enough mulberry trees will be planted to 
insure a supply of food for a large crop of worms. 
Numbers of people have become familiar with the 
methods of silk raising, and conditions will soon be 
ripe for the establishment of commercial filatures. In 
the meantime and under the existing conditions the 
establishment of some sort of market for cocoons is 
necessary; and it is for this reason that the Depart- 
ment of Agriculture, out of its appropriations, is buy- 
ing and reeling a crop of cocoons which, though small 
at present, will increase as the work progresses from 
year to year. 
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One of the Concrete-Mixing Plants Built Near the Site of the Dam. 
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Heavy Cutting on Construction Road, Built by the Casal 
eavy 
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RARE SHELLFISH. 


BY ARTHUR INKENFLEY. 


Though the flesh of the abalone is a nutritious and 


wholesome article of food, highly esteemed by the Chi- 
nese and Japanese, few people in the United States 
know anything about the abalone, except that it has a 


large shell with a bright, pearly interior The abalone 
is a gigantic sea-snail, whose natural home is the deep 
The 
from 


rocky coast whole coast of central 


California, 
abounds in abalones, the supply 
As fast as an area of fishing ground 


water off a 


and lower Cape Mendocino to Cape 


St. Lucas 
lutely unlimited 
is depleted it is repeopled by full-grown abalones com 


being abso 


ing in from the ocean. Three months after a piece of 


ground has been thoroughly cleared by the abalone fish- 
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the abalone is wasted. The viscera, or entrails, yield 
glue of a high quality, and the’shells are a valuable 
commercial product» The pearl button trade depends 
largely on the nacreous material'on the inside of the 
cuff knife handles, ink- 


cutters, are 


shell, from which buttons, 


and curios 
manufactured. The shells are used for these purposes 
Pacific and Atlantic 
ported to Europe, their value being from $35 to $135 
to quality. 


stands, paper candlesticks, 


on the coasts, and are also ex- 


per ton, according Sometimes pearls are 


found in abalone shells, and for these a premium is 


paid to the men. A great quantity of canned abalone 
China 
of food. 


pound. 


where it is a favorite 
fetch from 11 to 15 
hotels and 


and Japan, 
Dried 


The leading 


is sent to 
article abalones 


cents per restaurants 
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Mining in the Grand Canyon, 
BY ALLEN DAY, 

The Grand Canyon of the Colorado is so closely 
associated with the barren country of the Southwest 
that its possession of valuable mineral resources jg 
comparatively unknown. As a matter of fact, how. 
ever, the erosion which has been continuing for centur- 
such an enormous scale has brought to the 
indications of metal which are familiar to 
merely the few prospectors who have explored the 
The most notable deposit of this kind thus 
far discovered is copper ore. A mine is now in opera- 
tion on what is known as the Grand View trail, which 
is undoubtedly one of the richest in the world. The 
existence of the deposit was known over ten years ago, 
and at one time the famous Buck 
O'Neil owned the claim. Little 


ies on 
surface 


Canyon. 





ers, the supply is as abundant as 
ever 

The contents of a large abalone 
shell weigh as much as two pounds 
and the value of the meat as a 


food 
Chinese 


wholesome and digestible was 
discovered by the 
The 


waters Is, 


long ago 


and Japanese supply of aba 


lones in Chinese however, 


small, and the fishing grounds off the 
coasts of Japan were so heavily 
drawn upon that they became ex 
hausted. The people are forbidden 
by an imperial edict from taking 
them. The Japanese and Chinese in 
California dive for the abalones 
which craw! about the rocks at the 


bottom of the sea in deep water out 


side the surf. The divers bring them 


ashore, and spread them out in a 








work in the way of development wag 
undertaken until recently, when an 
organization known as the Canyon 
Copper Company exploited it on a 
scientific basis, with the result that 
ore was found which actually assays 
75 per cent carbonate, being largely 
of the malachite variety. 

The mine is situated in a forma- 
tion over a thousand feet below the 
rim and in one of the buttes or 
pillars in proximity to the southern 
side of the Canyon. It is found in 
porphyritic rock and is what geo- 
logists might term a thrust. The 
ore lies in such a position that it 
can be readily reached by lateral 
openings, and an opportunity has 
been given to make a very thorough 
examination. So extensive is the‘ 








sunny place to dry. The drying pro 
cess reduces the abalone to about 
one-third of its original bulk, leav 
ing a tough, horny product The 
dried abalones are sent to the Orient, 
where they are soaked and stewed, or ground into 
powder and used for making soup. The Japanese have 
improved this primitive method of treating the aba 
lone. They cut the flesh from the shell while the 
creature is still alive, boil it, and can it in the same 
manner as clams or oysters. But even this method, 
though quicker and better than the sun-drying pro- 


cess, is crude and yields a tough product 
A few 
had been drawn to the large quantities of dried aba 


years ago some Americans, whose attention 


lone exported to China and Japan, attempted to dis- 
cover a process whereby the flesh of the abalone could 


be rendered soft and palatable. The abalone lives in 


DRYING ABALONES FOR SHIPMENT TO THE ORIENT. 


of San Francisco now have abalone chowder as a regu- 
lar item of their bills of fare. 


The rock oyster is found only on the coasts of 
Spain and of Oregon. At Yaquina Bay, a favorite 
summer resort of Oregonians, digging rock oysters 


is a regular pastime. In the early morning, before the 
sun is high, crowds armed with picks and 
wend their way to the famous rock-oyster beds. 

State of Oregon, says of 


shovels 
Prof. 
Condon, the Geologist the 
rock oyster 

“Its scientific name is Pholas. Like all 
it has right and left valves, each having on its middle 
portion a triangular, rasp-like valve. It is this rasp- 


bivalves, 


deposit that in places the width is 
no less than 500 feet. It is found 
in quite a variety of forms, largely 
in sulphates, although grains of pure copper are fre- 
quently secured in mining. 

As yet the ore is extracted almost entirely by hand 
labor, and while enough of it has been.taken to the 
smelter to determine its commercial value, the bulk 
of it has thus far been placed in the stock pile. Ow- 
ing to the location of the mine the modern method 
of transportation as yet has not been employed, and 
that followed in South America and Mexico and some 
other countries is in vogue—packing the ore in- 
tended for the smelter to the rim on the backs of 
burros. As may be imagined, this is a very ex- 


pensive process, but the richness of the ore is such 





the pure, deep waters of the ocean, and is a clean like organ that enables it to excavate and keep its that it can be procured in this manner, transported 
feeder, so that its flesh is always sound and whole- burrow open. The rasp is not hard enough of itself to the nearest railway which is fourteen miles distant 
some, being superior in this respect to that of oysters to cut the rock, but the hard quartz sand that rests and hauied by rail tothe city of El Paso—615 miles— 
and clams, which live near shore and and the large profit realized from 
are often contaminated by sewage the metal obtained. The plans of 
and other impurities. The viscera, the company contemplate the con- 
or entrails, of an abalone, unlike struction of an aerial tramway or 
those of the clam or oyster, which telpherage system, as a source of 
must be swallowed whole, are quite we electric power is available from a 


separate from the muscular or edible 
part, and can be detached by a single 
stroke of a knife. The flesh, how- 
ever, when simply boiled, no matter 


for what length of time, becomes 
hard and horny. After many experi- 
ments, a San Franciscan named 
J. W. Gayetty discovered a process 


whereby the flesh of the abalone is 
rendered soft and succulent like that 
of an oyster. He is now the presi- 
dent of a company operating a can- 
nery fully equipped with every requi- 
site for the preparation of abalones 
as food. The cannery is situated at 
Cayucos, in San Luis Obispo County, 
California 

For the gathering the 
abalones there is a large number of 
roomy, 
which carries two Japanese divers 
one of whom goes down for three or 


purpose of 


seaworthy boats, each 








water-course which flows through one 
of the branch canyons into the Colo- 
rado. The volume of water and 
descent of the river itself near Grand 
View are so great that ample power 
could be secured, but the rise in 
flood time in the Colorado is so 
rapid and of such dimensions that 
it is questionable if a dam could be 
built which could withstand the 
enormous pressure. 

The Canyon Copper Company is 
composed of capitalists from New 
England and from the town of Flag- 
staff, Arizona. The miners it em- 
ploys are Americans. It is an inter- 
esting fact that they are practically 
the only human beings who perman- 
ently reside in the Grand Canyon, 
their settlement being located near 
the entrance of the mine on a 
plateau above the gorge through 








four hours and is then relieved by 
the other. The diver tears the aba- 
lones, with the moss and seaweed at- 
tached to them, from the rocks on which they live, 
sending up the shells in baskets as rapidly as possible. 
Under ordinarily favorable conditions, a diver can 
send up to the surface a ton of abalones in an hour. 
As soon as the boat reaches land, the abalones, if not 
wanted at once, are thrown into a big tank of salt 
water, the bottom of which is made to resemble the 
floor of the ocean as much as possible. There they are 
kept until wanted at the cannery. 

The flesh and juice of the abalone are treated to- 
gether, the resulting product having a flavor more 
delicate than that of the oyster. It can be fried, 
stewed, or used in fritters, while the juice makes an 
excellent soup or a good appetizer. Though the flesh 
and juice are the most important portions, no part of 


DIGGING FOR ROCK OYSTERS AT YAQUINA BAY, OREGON. 


in the folds of the rasp gradually wears away the 
stone as fast as needed, corresponding with the growth 
of the oyster. When the eggs are hatched in the sea- 
water, they look like small patches of jellyfish, and 
for several days swim about with the outlines of their 
future shells forming slowly about them. By instinct 
each looks for a vacant spot on a rock-surface, and 
when found he backs against it and goes into business. 
They are preferred to all other bivalves for the table, 
and, as they are found only in one place on the coast 
of Spain and at Yaquina, they are an unparalleled 
attraction.” 
_—— rr oa —=_ 
The cruiser “Galveston,” on her trial trip, main- 
tained an average speed of 16.56 knots for four hours, 





which the river flows. Old miners 
who have examined the formation 
between Grand View and what is 
known as Bass’s Camp believe that very extensive de- 
posits of copper ore exist, but with the exception of 
the Grand View mine no examinations have been made 
upon a comprehensive scale. On the north side of 
the river nearly at the foot of the Grand View trail a 
deposit of asbestos has been found which contains a 
high grade of this substance. This deposit is con- 
trolled by a New York syndicate and preparations are 
being made to obtain it. The principal difficulty in 
getting it out, however, lies in the method of trans- 
portation, as it will be necessary to build a cableway 
across the river, since it would be quite impossible to 
bridge the Colorado at this point and the current’is so 
rapid that the use of boats is almost out of the 
question. 
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RETROSPECT OF THE YEAR 19065, 
(Continued from page 475.) 
the perils of fog and thick weather. Other interesting 
and valuable developments that may be mentioned are 
the use of the gyroscope to prevent excessive rolling, 
and also its application as a check upon the mariner’s 
compass; and the successful introduction of an electric 
dead reckoner by which the course, distance sailed, 
and speed of a ship are automatically drawn upon a 
chart. 
THE TURBINE AND THE PRODUCER-GAS ENGINE, 

A review of progress in the merchant marine natural- 
ly leads us toa consideration of the steam turbine, and 
its coming rival the producer-gas engine; for although 
the steam turbine received its first practical applica- 
tion in an electric lighting plant, its prominent intro- 
duction to the world was made in that phenomenal 
little steam yacht the “Turbinia.” By the close of the 
year three vessels will be in the transatlantic service 
whose successful operation will have set at rest all 
question as to the availability of the turbine as a drive 
for ships of the largest class. The “Victorian” and 
the “Virginian” of the Allan line, each of which is 530 
feet in length, are driven by turbines of 10,000 horse- 
power. The first-named made 19, and the second ves- 
sel 19% knots en the trial trip, and they have broken , 
all existing records over their own transatlantic route. 
The “Carmania,” whose turbines are of over 21,000 
horse-power, has made 20.4 knots on trial. There was 
trouble during the early voyages of the “Victorian;” 
but both of the Allan line ships are now giving excel- 
lent service. The 3,000-ton turbine-propelled ship “‘Loon- 
gana” gave a further demonstration of the reliability 
of the turbine in the course of a thirty-and-a-half day 
trip from Glasgow to Australia, when an average speed 
of 15 knots an hour was maintained throughout. This 
is the longest journey ever made by a turbine-propelled 
vessel. In the smaller classes of vessels, such as those 
used for river and cross channel service, the turbine 
has scored a signal triumph over the reciprocating en- 
gine. A comparison of the “King Edward” with a vessel 
similar in every respect except that of motive power, 
showed that while during eighty days of sailing at an 
average speed of 18% knots, the steamer with recipro- 
cating engines consumed 1,909 tons in steaming 12,106 
knots, the “King Edward” with turbine engines con- 
sumed only 1,429 tons in steaming 12,116 knots. An- 
other absolutely reliable basis of comparison has been -, 
afforded by the four new Isle of Man passenger boats, ° 
two of which have turbine, and the other two recipro-.: 
cating, engines. The turbine steamer “Manxman” in<*" 
the comparative trials steamed 20.3 knots on the same 
amount of fuel as was consumed by the reciprocating 
engine steamer “Antrim” when making 19.5 knots. 
Five gallons of lubricating oil was saved on each 60- 
mile trip, and the staff of oilers was reduced from four 
to two. There was a saving of weight in the turbine 
engines of 115 tons, or 6 per cent of the total weight 
of the ship. Regarding the development of the steam 
turbine for stationary service, it is sufficient to say 
that the excellent results achieved in steamship ser- 
vice have been repeated in the great electric light and 
power plants on shore. For reasons which we cannot 
now go into, the stationary turbine has not shown’ 
the same superior economy as the marine turbine over 
the reciprocating engine; but the advantages in small 
space occupied, small amount of lubrication, and small- 
er staff required have been decisive. 

An event which in importance is probably destined 
to rank with the advent of the turbine steames “Tur- 
binia” was the appearance during the year of a suc- 
cessful steamship driven by a producer-gas engine. 
The system was devised by Herr Emil Capitaine. This 
little vessel, named after the inventor, is 60 feet in 
length, and is driven by its producer-gas engine at a 
speed of 13 miles an hour. During a ten hours’ run at 
13 knots speed, only 467 pounds of anthracite were 
consumed at a cost of $1.08. Following the producer- 
gas steamer we may look to see a producer-gas loco- 
motive—this last an entirely feasible proposition. The 
claim of the producer-gas engine makers that a prop- 
erly constructed plant will run on less than a pound of 
coal per horse-power per hour has recently been vindi- 
cated in a series of tests carried on by the Highland 
and Agricultural Society, in Great Britain, when ten 
complete plants were submitted for approval. Trials 
were made of plants of 20 and others of 8 horse-power 
capacity. The coal in pounds per brake horse-power 
per hour consumed by four 20-horse-power plants was 
respectively 0.93, 0.77, 0.80, and 0.83, and in four plants 
of 8 horse-power it was respectively 1.22, 1.13, 0.84, and 
1,35, all of these being full-load trials. Regarding the 
prospects of the production of a successful gas tur- 
bine not much can be said; for the matter has not, as 
yet, progressed far beyond the experimental stage. 


THE AUTOMOBILE. 

Let us hope that the parallelism between the 
astonishing development of the bicycle and the au- 
tomobile will not hold good as regards the rapid 
decline of the bicycle in popularity. The fifth an- 
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nual Automobile Show, held early in the year, was 
a splendid tribute to the development of the art of 
automobile construction in this country, and the very 
reliable service now given by the best American makes 
proves that we are, at last, within reach of that long- 
anticipated stage when the automobile enthusiast will 
no longer have to go abroad to secure the very best 
machines. If we except the racing machines, pure and 
simple, and the touring automobiles of the highest 
power, it may be sajd that automobiles are grouping 
themselves broadly under two distinct types: One, 
the moderate-powered and moderate-priced runabout 
of from 8 to 16 horse-power, and the other, the stan- 
dard touring car of from 24 to 36 horse-power. It is 
claimed by the advocates of the last-named type that 
24 to 36 horse-power is sufficient for all the ordinary 
exigencies of touring, and for all legitimate speeds. 
Contrary to expectation, there is no tendency as yet 
to an all-round reduction of price. Rather the ten- 
dency is to offer a better machine and to charge more 
for it. Mechanically, the development during the year 
has been upon well proved lines, and radical novelties 
have ‘been conspicuous by their absence. The great 
international races of the year were run off success- 
fully and without serious accident—indeed, it is no 
ticeable that accidents in racing are decreasing in the 
ratio in which fatalities on the road are on the in- 
crease, for the list of automobile fatalities and casual- 
ties is growing to enormous and positively tragic pro- 
portions. The Gordon-Bennett trophy was won this 
year by a Richard-Brazier car driven by Leon Théry, 
the 341.4 miles of the course being covered at an aver- 
age speed of 47% miles an hour. The second contest 
for the Vanderbilt International Cup was held: over 
the Long Island course under most favorable condi- 
tions. Although the race was won by the Frenchman 
Hemery on.an 80-horse-power Darracg, at an average 
speed of 61.49 miles per hour, the sensation of the race 
was afforded by the Italian driver Lancia in his 110- 
horse-power Fiat machine, who, starting fourth, took 
first place at the end of the first round, and held it 
for seven rounds until an accident threw him tem- 
porarily out of the race. During this first 200 miles 
his average speed was within a fraction of 70 miles an 
hour, and his fastest lap of..28.8 miles was run at a 
speed of 72.88 miles per hour. There is a disposition 
on the part of the Buropean manufacturers to discour- 
age the perpetuation of these great road races; but 
their novelty and great popularity in America insure 
their perpetuation for at least some years to come. 
The annual races on the beach at Florida resulted in 
several world’s records coming to America. Mr. Bow- 
den in a 120-horse-power Mercedes racer of overweight, 
covered the mile straight-away in 32 4-5 seconds, while 
McDonald on a 90-horse-power Napier cut down last 
year’s record of 6 minutes and 50 seconds for the 10 
miles to 6 minutes and 15 seconds, an average speed 
of 96 miles an hour. A healthy sign is the increasing 
popularity of competitive tours to determine the rela- 
tive reliability and economy of the competing cars. 
Chief among these during the year was the contest of 
touring cars for the Glidden trophy which was run off 
over a course from New York to the White Mountains 
and return, and was won by a 28 to 32 horse-power, 
four-cylinder Peerless car, and the six-day economy 
test held last month, which was won by a Reo bus 
carrying ten people. The total cost of running the 
winner for a distance of 682 miles was found to work 
out at the low cost of only $2.93 for each of the ten 
passengers carried. 
AERIAL NAVIGATION. 


In a resurvey of the progress of aerial naviga- 
tion during the past year, we draw attention 
to the encouraging and significant fact that effort 
is being directed increasingly to the development 
of the aeroplane as distinguished from the balloon- 
supported type of airship. The ScrenrTiric AMERICAN 
has always claimed that, because of the inexorable 
limitations put upon the navigable balloon by the 
enormous atmospheric resistance encountered by the 
gas bag, a resistance which increases as something 
more than the square of velocity, we must look to the 
perfected aeroplane for the solution of the problem of 
mechanical flight; or, rather shall we say, of mechan- 
ical flight that will be of practical and commercial’ 
value. At the same time, the fact remains that the 
only successful “flying” that has been done this year, 
as in previous years, is to be credited to the balloon 
type. Young Knabenshue, Baldwin’s former assistant, 
has built an airship very much on the lines of the Bald- 
win machine, with which he has given successful ex- 
hibitions.throughout the States, none of which brought 
him more widespread recognition than his successful 
flights over predetermined courses above Manhattan 
Island. Santos-Dumont is out with a new machine 
“No. 14;” but, apparently, he has made no public dem- 
onstrations .with-it,- The-Barton airship, a huge struc- 
ture, 180 feet -in. length. by 40 feet diameter, made a 
trial. trip. on- July .22;-when the vessel ascended with 
five aeronauts,.-A thirty-mile wind was blowing, 
against which the ship was just able to hold its own. 
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The vessel showed that it was controllable; but the 
performance was scarcely commensurate with the great 
size and power of the machine, Among the many aero- 
plane experiments recorded during the year are that 
of Archdeacon which was a failure; and the two at- 
tempted flights of Montgomery, the first of which was 
successful, and the second of which, because of the 
collapse of the machine, cost the aeronaut his life. The 
Alvares aeroplane, which is modeled after the out- 
spread wings of a bird when in flight, was given a 
fairly successful test, but not under full-sized working 
conditions, nor with any operator on board. ‘The Gil- 
lespie aeroplane, which is supposed to be driven over 
the earth on its carrying wheels until it reaches a 
velocity at which it will rise into the air, has been 
designed with a view to absolutely preventing the 
“diving” propensities which have proved so fatal in 
previous machines, Some extremely interesting ‘and 
fairly successful experiments have been made in which 
the actual wings of birds, or aeroplanes built up of 
birds’ feathers, have heen employed, some of the built- 
up wings being as much as 12 feet in length. The 
Ludlow aeroplane experiments in this city have at- 
tracted considerable attention, and one successful flight 
was achieved. One of the most important balloon 
achievements of recent years was the winning of the 
long-distance balloon race from Liege to Julich in the 
Rhenish provinces, The English balloon, “Vivian III.,” 
which won the race, made most of the journey at a 
height of 16,000 feet above the earth, and in a wind 
that was frequently blowing at 50 miles an hour, The 
future of aerial navigation, as we have said, is bound 
up with the success of the aeroplane, and the most 
promising results to date were those obtained last year 
by the Wright brothers, one of whom made a flight 
peer eedie es! yee ot It 
is gratifying to know that during the present year 
they have been carrying on their in 
+ -_ 
Correspondence. 


Teaching Science, 
To the Bditor of the Scientiric AMERICAN: 

May I take a little more of your space to: say a few 
words in reply to Mr. Andrews's letter in your issue of 
November 18? Some of Mr. Andrews’s points are ex- 
cellently taken, and I heartily agree with his main 
contention, that one should not exact too much of 
schoolboys. But if he will reread my letter, he will no- 
“tice that at Trinity College, the candidates for admis- 
sion are not expected to offer Physics, though they may 
attempt to pass off Physics I., and they can hardly ex- 
pect to be asked questions easier than those the fresh- 
men have to pass on. This plan of allowing students to 
pass off the first college course through their knowl- 
edge obtained in school is by no means confined to 
Trinity, and wherever this is the case, they must be 
measured by college standards. If this standard is too 
high, then why do the schools allow their graduates to 
attempt the impossible? 

But I will go still further than that in reasserting 
the claims, based on the entrance papers that have 
come under my notice, that even the really elementary 
aspect of the subject is taught unsatisfactorily in many 
schools. 

The fundamental principles are ignored or lost in a 
maze of confusing and mechanically followed experi. 
ments, and what should be a splendid background for 
the more mature treatment of physics as pursued in 
college, has only resulted in confusing and i tat- 
ing the student. I do not claim that. this is universal, 
but much too frequent; and in my own experience I 
find (except in a few shining exceptions) very little 
difference between the pupil who had physics before 
and the one who is grappling with the subject for the 
first time; and sometimes even the latter is the better ; 
student, because he is not tempted to count on the 
rather hazy recollections of his school course. : 

If then Physics is to be taught in schools, let it be 
clearly understood whether the aim is to give the equi- 
valent of the first college course, or whether it is to be 
a really primary treatment. In the former case it 
should certainly be taught as in college, and I think 
that is possible with pupliis over sixteen years of age. 
Otherwise let it be a real foundation for more advanced 





’ work, and not a mere kindergarten based on physics. 


Whether this foundation course should be recognized 
in the entrance examinations of a college, or not, is 
another question, which I do not propose to discuss 
here. 

I heartily indorse Mr. Andrews’s view that a physics 
teacher requires more constant training than a teacher 
in many other branches, and that it is necessarily 
harder to find good ones. But I am still convinced 
that too much laboratory, and too few probiemé and 
explanations, account for much of the inefficiency in 
school teaching. The inductive method is absurd in an 
elementary course, but that ® too large 4 subgaes- wo 
into here. ’ Hewrey A. Peaks. 

Trinity College, Jarvis Physical Laboratory, Hart- 
ford, Conn., November *~ 1905. : 
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A TYPICAL AMERICAN TOURING CAR. 
The annexed sectional cut shows in considerable dk 
of a 
type 


tall the mechanism gasoline touring car of dis 


tinctively American From the manufacture of 


a single-cylinder runabout and light tonneau, the mak 


ers of the Cadillac machines have risen to the con 
atruction of the huge car seen below In doing this 
however, they have wisely retained features which 
contributed largely to the success of the smaller mod 


els, and at the same time added several novel improve 


ments. Thus we see on the touring car engine copper 
inlet 
that 


novelty 


water jackets, variable-lift mechanically-operated 


valves, and the same floatless atomizer or mixer 


have been used heretofore; while a distinct 
for a car of this kind is the employment of a planetary 
which, with a clutch 
in the flywheel, gives three speeds forward with a di 
high speed. The 


gear for the 


transmission gear in connection 


through drive on the third, or 


form of 


rect 


special three-speed planetary 


large touring car was developed from the two-speed 


gear of the smaller machines by the addition of only 


one moving part As is well known, this transmission 


is well adapted for continuous heavy pulling, because 
it has no high-speed parts and its gears are subjected 
size for size, than those of any 
With this 


instantly 


to lower tooth strains 


other common type of transmission type 


from 
The 


of transmission it is possible to pass 


one speed to another by simply pushing a lever 
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telescopic universal joint, 59, is to be noted. The car 
has a spur-gear differential and bevel driving pinion, 
61, which can be readily adjusted from the outside. 
The main rear axle is a solid tube having ball bearings 


on each end for the wheels. The live axle extends 
through these, and drives them by means of jaw 
clutches that lock it to the outside face of the hubs. 


The car has long, heavy springs, besides a transverse 
spring at the back. Its wheels are shod with 34 x 4- 
inch tires, and it has a wheel base, of 100 inches, while 
the length of the frame itself is feet. The 
weight complete is in the neighborhood of 2,600 pounds. 


over 12 


The 4% x 5-inch engine is rated at 30 horse-power, and 
it is capable of driving the machine at a rate of speed 
of 50 miles an hour 

Altogether this car is a good example of that sim- 
of construction that is aimed at by almost all 
American builders. 

~ -~-—_ +942 —______—_- 
A Novel System of Wireless Telegraphy. 


plicity 


BY DR. ALFRED GRADENWITZ. 
doubtless remember the beautiful 
experiments in which were made 
by Herr F. Ruhmer on the Wannsee Lake, near Berlin, 
last year and continued with increasing success in the 
course of last summer. Now the inventor has applied 
his process to optical telegraphy 

in optical telegraphy the rays issuing from a pro- 


Our readers will 


wireless telephony 


“4 
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ium cell at the receiving station to alter the resistance 
of the electric circuit through the telephones, thereby 
producing intermittent humming sounds which vary 
with intervals corresponding to those of Morse signals, 
The pitch of this sound will depend on the frequency 
of the interrupter. Whereas in transmitting language, 
uncertainties are possible on account of the different 
acoustical intensities of the different vowels, the same 
sounds have to be heard here for more or less pro 
longed intervals. It has therefore been possible to 
insure perfectly clear transmissions of signals in at- 
mospheric conditions which would have rendered diffi- 
cult The beginning of 
a communication is indicated by a bell, operated by the 
selenium cell without the agency of any wire connect- 
ing it with the transmitting station. 

The satisfactory results of the experiments so far 
madé, go to show that this system of optical telegraphy, 
like the analogous system of optical telephony, will 
be used to special advantage in the case of transmis- 
sions over short distances. 


the transmission of language. 


‘ iatipiaat ti oncnmenicnaienbinpammnuent 
A Prize for Cement Essays. 

Prizes to the value of 15,000 marks are being offered 
conjointly by the Prussian government and the Ger- 
man Society of Portland Cement Manufacturers for es- 
says on the processes which take place during the hard- 


ening of hydraulic cements. The following questions 
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LONGITUDINAL SECTIONAL VIEW OF A FOUR-CYLINDER GASOLINE TOURING CAR OF DISTINCTIVELY AMERICAN DESIGN. 


1, Tifrottie lever; 2, steering wheel; 8, steering column ; 


driving oll pamp ; 


4, clutch and brake pedal; 5, spark coil: 6, vibrator; 7, 5-gallon gasoline tank for supplying carbureter by gravity ; 8, copper water jacket ; 9, cylinder wall; 10, piston 
rings; 11, piston and ol] groove; 12, compression chamber; 18, inlet valve ; 14, spark plug; 15, relief cock ; 16, exhaust valve; 17, carbureter ; 18, inlet pipe ; 19, exhaust pipe; 20, bonnet; 21, 22, water pipes ; 23, gear fur 
4, radiator cap; 25, water tank ; 24, radiator ; 27, radiator fan ; 28, chai for driving fan ; 20, starting crank ; 30, centrifugal water pump; 31, spring banger ; 32. commutator ; 33, front spring ; 4, tubular 


axle ; 8, oll pamp for governing device ; 36, tubular sub-frame sapporting engine ; 37, pleton of ofl governor ; 88, reserve oil chamber of governor ; 39, rod connecting steering levers of front wheels ; 40, connection to steering 
colomn ; 41, exhaust valve cam; 42, variable inlet valve cam ; 48, bearing for slidable cam shaft; 44, 45, connecting rod and crank; 46, crank cheek ; 47, crankshaft: 48, flywheel ; 49, double-faced expanding clotch in fly- 
wheel ; 50, ball bearings of tranemiseion shaft ; 51, planetary transmission giving three speeds abead and one reverse ; 52, double-acting transmission brake ; 68, universal joint of driving shaft; 54, exhanst pipe ; 55, brake 
rod ; St, pressure pipe from exhaust pipe to gasoline tank ; 57. universally-jointed driving sbaft ; 58, muffler ; 59, slidable universal joint; 60, rear spring ; 61, bevel driving pinion ; 62, 63, pinions of spur gear differentiai ; 


4, differential gear casing ; 66, 20-gallon gasoline tank ; 66, transverse rear spring sapport ; 


side entrance door. 


gears are always in mesh, and there is no chance of 
stripping them from bad manipulation. 

The engine is governed by varying the lift of the 
inlet valves. This is accomplished by sliding the cam- 
shaft (the inlet-valve cams of which are tapered) 
bodily lengthwise and thus bringing the lower part of 
the inlet.cam, 42, beneath the roller of the inlet-valve.' 
stem, 13. The result is the valve does not open so 
much and the engine is throttled. The camshaft Is 
slid by means of a moved in a cylinder by 


pump 


pistor 7, 
ol] pumped by a rotary gear The camshaft 
is set for maximum lift held in this 
position by a spring. When a by-pass controlled by the 
throttle lever, 1, is opened, oi] is drawn from the reser 
voir, 38, and pumped against the oil piston, thus forcing 
it, its red, and the camshaft as well lengthwise against 
the spring. This is a simple device, which has been 
found to work well in practice. The lubrication of 
the engine is entirely by splash, only one sight-feed, 
supplied by a mechanical oiler, being used. A series 
of inclined troughs on the inside walls of the crank- 
case carry the oll from one end of the motor to the 
other and back, while curved oil pipes on each crank 
box pick up oil and conduct it to the bearings. The 
commutator is placed in a hole at the base of the radi- 
ator. The jump-spark system with coils having vibrat- 
ors and with batteries as a current source, is used. A 
gear-driven centrifugal pump circulates the water. Ball 
bearings are used throughout, and a special form of 


normally, and 


jector are, as a rule, intercepted at given intervals, so 
as to form luminous flashes, succeeding one another 
more or less rapidly. In the Ruhmer telegraph system, 
on the contrary, the so-called speaking arcs are utilized 
by superposing on the direct current circuit of the 
lamp placed at the sending station in the focus of a 
projector, a continuous current frequently broken by 
means of a mechanical interrupter, the opening and 
closing being insured by a Morse key, in accordance 
with ordinary Morse signals. At each closing of the 
telegraph key, the superposed and frequently interrupt- 
ed current will modify the luminous intensity emanat- 
ing from the electric arc, giving rise to luminous os- 
cillations which are projected toward the receiving 
station. If all the conditions be so arranged that the 
luminous intensity of the lamp is maintained constant, 
this process will insure not only a more rapid hand- 
ling of telegrams, but will permit at the same time of 
keeping the latter strictly secret, as the human eye, 
incapable of discerning any more than 10 luminous 
alternations per second, will get the impression of a 
continuous beam on account of the rapidity with which 
the luminous oscillations of the transmitting station 
will succeed each other. 

The receiving station is arranged in a way analogous 
to those of optical telephony, comprising two tele- 
phones and one parabolic reflector in the focus of 
which the selenium cell is placed. The luminous os- 
cillations of the transmitting station act on the selen- 





7, pressed steel side frame; 68, swinging filler for gasoline tank ; 69, wood frame of body ; 70, alaminiam body; 71, tonnean ; 72, 


are those offered for invegtigation, any or all of which 
may be taken by the competitor: Demonstration of 
the properties and of the hardening process of calcar- 
eous hydraulic cements, synthetically, analytically, mi- 
crosopically, mineralogically (hardening in air, fresh 
water, and sea water). (a) To prove whether silicic 
acid, alumina, and oxide of iron combine with lime as 
crystalloids in stable proportions, or as colloids in 
varying proportions. (b) To prove whether double 
combinations result between silicic acid, alumina, and 
oxide of iron with lime, and in what manner these 
substances are engaged in the hardening process. (c) 
Consideration of the swelling phenomenon which ac- 
companies the hydraulic hardening. (d) Consideration 
of the influence of the temperature and length of time 
of the burning process on the different kinds of hydrau- 
lic cements. (e) Properties of puzzolana and its hard- 
ening with lime; beginning with silicic acid as the 
most active and prevailing puzzolana, alumina, oxide 
of iron, and manganese, independently and in combina- 
tion with silicic acid, either as natural or artificial 
puzzolana. The papers must be written in German 
and submitted under a nom de plume to the Ministry 
of Public Works, 80, Wilhelmstrasse, Berlin, on or be- 
fore December 21, 1906. The papers will be adjudi- 
cated by a committee comprising Profs. Van’t Hoff, 
Schiebe, and Fresenius, Drs. Michaelis and H. Passow, 
and Messrs. E. Crammer and F. Schott, and officials of 
the Royal Testing Station, Berlin. 
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NATURAL AND ARTIFICIAL FLIGHT. 


BY E, WILSON, 


The present writer’s experience in experiments with 
aeroplane has demonstrated to his satisfaction that 
glides with fixed passive surfaces of sufficient area (175 
square feet) ac ording to Lilienthal, Pilcher, and Cham- 


ber’s dimensions, are an admirable means of courting 


sudden death Aeroplane fixed surfaces present such 


an enormous “sail area,” and the wind is so notoriously 


capricious, that to endeavor to reduce flight to perfec- 
albatross, and other 
“gliders,” is Why? For 


reason that we are attempting an advanced 


tion, as in the eagle, condor, 


to attempt the impossible. 
the simple 
stage of progress before we have attained elementary 
flight, i. e., initial extended flights at will. As a for- 
cible illustration of the vagaries and force of 
the wind, the writer recently, at the top of the 
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of wing, as advocated, although suitable for laboratory 
experiments, is quite unsuitable for full-sized appar- 
atus in the air itself, the power transferred to the front 
edge being wrongly applied. The last experiment with 
this type of wing is shown in Fig. 3, when the appar- 
atus launched from the top of the Watkin tower, 160 
feet high, while swaying in a 40-mile wind similar to 
a bird in strong cross currents, retained its balance per- 
fectly, reaching terra firma, though but a short distance 
away, on a perfectly level keel. A previous trial with 
the weight more forward from the center caused the 
apparatus to plunge headlong. Sufficient experience, 
however, with the full-sized models, has justified the 
construction of two new winged apparatus on new and 


more advanced lines, more in accordance with Na- 





481 


driven by a gasoline engine of 100 horse-power weighing 
400 pounds. 
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Lippmann’s Improved Method of Color 
Photography. 

Prof. Lippmarn has lately found a new method for 
obtaining photographs in natural colors by the use of 
a bichromated film, and obtains some very striking 
results. 

In the author’s well-known process, we can reproduce 
colors by using a transparent sensitive layer which is 
placed against a mercury bath during the exposure. 
After developing, the original colors of the object are 
seen by reflection. The nature of the sensitive layer 
is indifferent. We may use gelatino-bromide of silver, 
a layer of albumen, gelatine or cellulose bi- 
chromated, etc. To operate with cellulose, a 





Watkin tower, Wembly Park, 160 feet high, in 


carrying an artificial wing ten feet long by 


four feet wide, was thrown sprawling on the 
gust 


Shall man ever reproduce, by his method, “the 


platform by an unexpected 
way of an eagle in the air’? Decidedly, pro- 
vided he departs from his present tendency to- 
ward the aeroplane, and constructs his dynamic 
aerial ship more on practical lines and in ac 
with natural laws as embodied in the 
Artificial flight 


cordance 


bird, bat, and insect resolves 


itself into reproducing Nature and her prin- 
ciples by man’s method and ingenuity We 
have abundant testimony by Pettigrew’s re- 
searches that the artificially-constructed wing 
becomes in action a powerful propeller, sus- 


tainer, and 
with the speed at 


aeroplane, increasing in efficiency 


which it is driven. Screws, 
moreover, opposing a slanting plane, will create 
an ascensive movement, or horizontally, will in- 
crease the disposable weight apart from the mo- 
tor and apparatus proportionately as speed in- 
creases, but will not retard descent, as in the 


artificial wing Herein the wing has an in- 
herent advantage, theoreticaliy, over the screw, 
but the writer considers in practice the screw 
far more practical, basing this remark on his 
own experiments with full-sized apparatus. 
Nothing is than that 
theory and practice will not agree in aerial ex- 


perimentation 


better established 





when we come to test our ap- 
Such is the erratic behavior of the 
wind that it entirely upsets our calculations, be- 


sides out 


paratus 
machines. In Fig. 1 two Pettigrew type of 
(somewhat hastily put together for 
photographing only), to test their efficiency when actu- 
ally in the air 


wings are shown 
The results were extremely disappoint- 
ing, the apparatus in many trial flights, and reducing 
and adjustment of refusing to “glide,” even 
at its earliest trials before they began to show signs of 
considerable Atiempts made with and 
with the apparatus held perfectly 
but though the height of the spe- 
cially erected staging is 60 feet, results, and poor re- 


weights, 


usage. 
wind, 
(Fig. 2), 


were 
against the 
horizontal 


sults at that, could be obtained only by increasing the 
surface which, for flapping flight, of course, was inad- 
missible. The weight of the second model, Fig. 2, was 
approximately 250 pounds, with aeronaut and contem- 
plated horse-power, being 22 feet tip to 
tip, with a “tail” five feet long and three feet across. 
In beating the air the anterior margin of the wings, 
being semi-rigid, tendency to 
pitch the machine forward and downward; indeed, it 
the writer that the Pettigrew form 


motor of 6 


heavier and created a 


was recognized by 








Fig. 2.—Attempts Were Made With and Against the Wind with 


the Apparatus Held Perfectly Horizontal. 


ture’s plans. The first is for individual or one-man 
flight, for use with a gasoline engine of 6 horse-power, 
the wings being deeply concave with semi-rigid anterior 
margins, and graduating posterior edges. One pair 
only will be employed, each 8 feet long by 6 feet wide, 
with a fan-shaped tail at the rear. It is estimated at 
240 reciprocating strokes per minute the machine will 
be propelled in an ascensional and forward flight of at 
least 180 feet per minute, or 3 feet per second. The 
second apparatus, on the same lines, has eight wings 
measuring 18 feet from tip to tip, flapping alternately 
to conserve weight and driving power. It will be tested 
with a gasoline motor of 50 horse-power. A third ma- 
chine, nearly completed, is now on the top of the Wat- 
kin tower (Fig. 3), Wembly Park, England, and is 
the favorite machine of the writer. It is 70 feet long, 
10 feet wide at the center, and will be elevated by 
thirty ascensional screws 5 feet diameter, with a fine 
pitch. There are four propulsive screws seven feet each 
in diameter, capable of revolving at high speed, driven 
in opposite directions, The whole machine will be 


solution of it is flowed upon glass. After dry- 
ing it is bleached by washing in dilute hydro- 
chloric acid and then treated with a 3 or 4 
per cent bichromate solution. The dried layer 
is exposed in a frame adapted over a mercury 
bath until a trace of the image is observed in 
brown. It only remains to wash out the reat of 
the bichromate with water, when the colors ap- 
pear at. the same time. In this case the colors 
are seen only while the layer is wet. They dis- 
appear upon drying, but come back when the 
layer is again treated with water. This action 
seems to be due to the effect of light upon the 
hygroscopic properties of the film. The bichro- 
mated substance becomes less swelled by the 
water where the light has been strongest, that 
is, in the maxima of interference, Wetting 
makes the layer heterogeneous from a physical 
and an optical standpoint, and the effect is dis- 
tributed in the mass according to a periodic law, 
M. Lippmann then sought to replace the water 
by-a solid substance. Using an iodide of potas, 
sium solution, he finds that after drying the im- 
age is faintly vigstble. The unequal distribution 
is thus maintained, and we have the resulting 
interference effects. If now we treat the dry 
layer charged with iodide of potassium with a 
nitrate of silver solution (20 per cent) the col- 
ors become very brilliant and the effect is re- 
markable. No doubt the same unequal distribu- 
tion is kept up with the iodide of silver which 
is formed in this case, but the film still remains 
transparent, and the iodide seems to be in the 
state of solution in the film. By observing the plates 
which are thus formed by transparence, the image ap- 
pears in its complementary colors and the negatives 
which are thus obtained are striking. If in the future 
we are able to secure the same results with gelatino- 
bromide of silver, we could then make proofs in print- 
ing frame which would have the natural colors and ob- 
tain much better success than with bichromated films 
which are not very sensitive nor orthochromatic. 


oe 


After the bursting of a flywheel in an American 
mill the superintendent designed and had constructed 
a large wooden flywheel 30 feet in diameter and 9 feet 
face, The rim is 12 inches thick, and is built up of 
forty-four courses of ash plank, The segments break 
joint, and are glued and bolted together. There are 
two hubs and two sets of arms, twelve in each set, 
and all of cast iron. The wheel weighs about 104,000 
pounds, and was tested to a speed of 76 revolutions per 
minute, corresponding to a rim speed of 1.36 milles 
per minute. 














Fig. 1.—Two Pettigrew Wings. 





NATURAL AND ARTIFICIAL FLIGHT. 
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Fig. 3.—The 160-Foot Tower from Which the Apparatus Was 


Launched. 
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THE KORYAKS OF SIBERIA AND THEIR GREAT WHALE 
FESTIVAL. 
BY WALTER L. BEASLEY 
The American Museum of Natural History, through 
the investigations of Mr. Waldemar Jochelson, the 
Russian scientist and traveler, who, for two years past, 
has carried on explorations at the head of the Jesup 
Siberian Expedition, will shortly announce some inter- 


esting and noteworthy results from these extensive 
and syetematic surveys of the peoples of northeastern 
Asia Mr. Jochelson has nearly completed his first 
memoir, and. sails shortly for Europe, where he will 
continue preparing other volumes of the series. This 
explorer, together with his co-worker, Mr. Bogoras, 
brought back over ten thousand specimens, consisting 
of fur costumes, household utensils, and ceremonial 


largest number ever brought back from 
this region. The descriptive accounts of the whole ex- 
pedition will portray the everyday life, religion, and 
customs of some of the mosi obscure isolated 
dwellers on the earth to-day, adding a new and fascl- 
nating chapter to existing primitive life in Asia. The 
aim of the expedition was to settle the unsolved prob- 
lem as to the early history of the native races of our 
continent and their relation to those of Asia. The final 
results of these investigations, though not entirely 
worked out at present, are enough to show conclusively 
that the isolated tribes of northeastern Siberia and 
those on the northwest coast of our own shores in re- 
mote times were one race, similar in type and possess- 
ing a common culture. Mr. Jochelson, in a recent 
interview, has favored the writer with some of the 
odd and characteristic modes of life and strange cere- 
monial customs of one of the native tribes visited by 
him, which will appear in his forthcoming volume. 

Mr. Jochelson was the first white man to witness 
and gather a full interpretation of these mysteri- 
ous rites and performances. Among the interest- 
jng races studied were the maritime Koryaks, living 
in seattered villages along the shores south of the 
Bering and Okhotsk seas, and also on the bays of 
Gishiga and Penshina. These resemble mostly in 
mythology and other ethnological points the Haida 
Tlinyit and Tsimshian of the northwest coast of Amer- 
ica. They number about 10,000, and are 
separated into two divisions, the mari- 


objects, the 


and 
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ter, are arranged around the walls. These are assigned 
to married couples and the young girls, several of the 
latter occupying one booth. Invariably thick fumes 
of smoke and soot fill the room. Dogs play an im- 
portant part in Koryak religion, which is full of Sham- 
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Interior of Koryak Underground House. 


anism and magic. They are often offered as sacrifices 
and are thought to be one of the most potent agencies 
for keeping away evil spirits and maladies. For this 
reason the form of a dog is always hung from a roof 
top. 

Mr. Jochelson was fortunately able to be present 
at one of the most curious and weird of all the Koryak 
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fall, after the animal has been caught. The essential 
part of the celebration is based upon the idea that the 
captured whale has come to visit the settlement, during 
which time he must be treated with great respect and 
hospitably entertained, for he is destined to return to 
the sea, where he will tell his companions of the good 
time which was given him, and induce his relatives to 
pay the Koryaks a visit, as he will probably do also. 
For, according to their mythology, all are one tribe of 
related individuals, and live in a settlement somewhere 
in the under-sea world. All the inhabitants of the 
village take part in the feast. The white whale is now 
very scarce in the bays of Okhotsk Sea. They are 
harpooned and caught in seal nets out on the ice floes 
in the open fissures, which they are compelled to fre- 
quent for breathing purposes. When the hunters are 
seen approaching with a sled, drawing the body of the 
animal, the women at once light a fire on the beach 
and don their dancing coats and boots and execute a 
sort of welcome dance, accompanied by singing the 
words: “Ala-la-la-ho! Ala-la-la-ho!” which means: “Ah! 
a dear guest has come.” As soon as the sledge with 
the whale reaches the shore, the dancers return to 
their houses and remove their dancing costumes, and 
return with a large plaited grass mat to lay the body 
of the distinguished guest upon, and pails and utensils 
to gather the blood. The men carve up the whale; 
the meat, blubber, and skin are divided into parts and 
distributed to the hunters. The head, destined to play 
a prominent part in the celebration, is wrapped in a 
grass hood and put upon the roof of the storehouse. 
On the evening of the day the whale is captured, the 
first part of the celebration in honor of the mighty 
guest is given, in the house of the hunter who killed 
him. It was held in the largest of the underground 
houses of the settlement. The women and men from 
near and distant dwellings arrived at intervals, and 
ascended the steep log stairway to the roof, and de- 
scended again to the inside by a similar way. Many of 
the women were burdened with cooking vessels on the 
back and dangling offspring, yet they climbed the slip- 
pery and soot-covered logs with the greatest ease. 
The interior of the subterranean edifice had a 
mysterious and gloomy appearance. Eight stone 
lamps, corresponding to the number of 
families participating in the festival, 





time and reindeer people. Both women 
and men wear boots and garments made 
of reindeer skin, which are obtained in 
exchange from inland deer breeders for 
oll, blubber, seal, and walrus thongs. 
The maritime Koryaks use dogs exclus- 
ively for traveling, which is done most- 
ly in the winter months, when the whole 
country is covered with snow and ice. 
A striking and characteristic phase 
of Koryak life is their peculiar hour- 


glass-like houses. These are remark- 
able subterranean habitations, having 
a squalid atmosphere almost unbear- 


able to the white traveler. From a dis- 
tance one of the houses has the appear- 
ance of some huge inverted funnel aris- 
ing out of a snowbank. The crater-like 
top, besides forming a roof, is used as 
a general storing place for food and all 
sorts of articles. It slopes downward 
to an aperture in the center, which 
serves as a smoke-hole, ventilator, and 
passageway below. A number of logs 








were burning around the room, and gave 
off a very unpleasant smell of seal oil. 
The walls, black with soot, completely 
absorbed the light of the lamps. and it 
was very difficult to discern the inmates, 
who were almost entirely shrouded 
in the vastness of the underground 
house. They seemed like apparitions 
moving to and fro. All spoke in whis- 
pers, for fear of awaking the guest be- 
fore the right time. The women were 
busy cooking and mixing berries, edi- 
ble grasses, and roots into puddings. 
The men were sitting silently in half- 
circles near the house-posts, while the 
youths and children were standing or 
sitting on the ground near the hearth. 
Near the left of the entrance was set 
up a sort of shrine or altar, on which 
were placed charms adorned with plaited 
grass. One of the most prominent of 
these charms was the sacred fire-board. 
This is one of the most essential and 
highly prized of the ceremonial objects 








arranged in a circle support the frame- 
work of the roof, the lower end of which 
rests on a secondary pile of timbers, 
forming the slanting walls of the inte- 
rior. For nearly nine months the whole house is 
banked and covered up almost to the protecting roof 
with tons of snow, chinked in with frozen earth and 
debris. This brings the inmates at all times about 
ten feet below the surface. Undoubtedly the most 
astonishing and spectacular feature of the Koryak 
house is the means of This 
scaling a narrow 


entrance. 
is accomplished by 


Koryak House in Northeastern Siberia, Showing Curious Ladder-Stairway 


to the Roof-Entrance. 


ceremonials, namely, the whale festival, among the 
most important and spectacular events of the year. 
The main features are here related for the first time, 
and as a primitive ceremony full of magic and super- 
stition, it is unquestionably unique, both in its con- 
ception and execution. The whale feast is held in the 


of the Koryaks, and is employed in the 
first part of the whale festival. Besides 
acting as a fire-making apparatus, it is 
also considered a potent charm, and is 
supposed to take care of the welfare and to keep all 
evil spirits from the owner’s household. The sacred 
fire-board is particularly the master of the underground 
house, and the helper in the hunt of sea mammals. 

It is usually a board of aspen wood crudely 
carved in the shape of a human figure, having eyes, 
nose, and mouth, with holes in it. In 
these a round wooden shaft is turned 





split log, extending down from the roof, 
having holes cut in it for the feet and 
hands. The interior is reached by de- 
scending another perpendicular hewn 
stairway covered with a slippery coat- 
ing of grease and soot, which none but 
a native can successfully accomplish. 
The inclosure has a ground floor, and is 
barren of anything in the shape of fur- 
niture. Large copper vessels for cook- 
ing seal and blubber and a kettle used 
for melting snow are the chief house- 
hold utensils. The diet is limited al- 


most exclusively to fish, half-cooked seal 
and whale flesh, with Russian brick tea 
as an occasional luxury. Some thirty 








by means of a bow. The drill is held in 
position by a person pressing the chin 
. Or hand down on a bone socket arranged 
on the upper part of the drill, while the 
lower part is quickly revolved in the 
holes. Two or three are sometimes re- 
quired to work this implement, though 
the aspen wood ignites readily. There 
is a rigid taboo against using the fire 
furnished by others or cooking on a 
strange hearth. The vessels of one fam- 
ily must not be brought into contact 
with the fire or hearth of another; if so, 
it would be a desecration to the family 
hearth, and is likely to prove infectious. 
When, owing to frequent use, the entire 








to forty of both sexes, usually relations, 
inhabit one dwelling. Small skin sleep- 
ing booths, some six feet high by five 
in width, heated by a lamp in the cen- 





Hauling the White Whale Ashore. 
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bed of the fireboard is filled with holes, 
a@ new one is made; the old one, how- 
ever, is preserved as a cherished heir- 
loom and kept in the place set aside for 
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the sacred objects. Often fire-boards are found that 
have outlasted three or more generations. 

After an interval all the families went out, and re- 
turned with bundles of fagots, and these were heaped 
up in a large fire on the hearth, which lighted up and 
made the interior less gloomy than 
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filled with puddings that had been frozen outside, also 
the head of the whale, which was wound around with 
sacrificiai grass. Two sisters of the owner of the house 
put on long grass masks and officiated as priestesses, 
They knelt before the hearth, bent their heads over the 
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the head was carried to the beach by the assemblage 
and launched into the sea, At the same time the fol- 
lowing farewell incantation was pronounced: “Good- 
bye, dear friend! When the next high tide comes in, 
induce all your relatives to come with you!” It is 
: thought that this incantation has the. ef- 
fect of bringing sea animals in with the 





before. Amid the silence that was still 
reigning the women placed kettles near 


the fire and melted in them the blubber 
of the white whale, and continued to 
whisper to one another. They finished 
the preparation of the puddings which 
the white whale was to take along on 
its journey to his former home. When 
they were ready, the women represent- 
ing the different families passed from 


one corner to the other, and tendered 
presents in the shape of small pieces of 
the puddings. After this two men as- 
cended the roof and brought down the 
head of the white whale, and suspended 
it on a cross-beam at one side of the 
house. The appearance of the honored 








following tide. 

The accompanying illustrations are 
reproduced by the courtesy of the 
American Museum of Natural History. 

_———_os-o-—__——- 
A New Use for Glass. 

L’Illustration (Paris) publishes the 
following: Like reinforced concrete, 
reinforced glass is now more and mors 
employed in buildings. Reinforced 
glass, the principle of which has been 
patented by an American, is made by 
rolling two sheets of glass between 
which is placed a metallic grating. 
The product shows remarkable cohesion 
and tenacity; and, in case of breaking, 
the pieces of glass, instead of separat- 








head of the chief guest, symbolizing 
his entrance and presence among them, 
now broke the long silence which had 
reigned before. Instantly from all sides of the house 
were heard joyful exclamations of the women, saying: 
“Ah! here the dear guest has come! Visit us often! 
When you go back to sea, tell your friends to call 
on us also. We will prepare just as nice food for 
them as for you. We have plenty of berries,” etc.— 
and they pointed with their fingers at the puddings 


Covering Up the Whale-Guest on the Beach. 


altar so that their masks covered the bags, and pro- 
nounced an incantation. The women, not supposed to 
have a strong heart, were afraid to meet with face un- 
covered the spirit of the white whale, which is be- 
lieved to be present at the ceremony of the equipment 
for the home journey. After a divination performance, 
the people proceeded with the finale of the festival, the 





boards. Everybody 
in the house was 
now carried away 
with excitement. 
The men and chil- 
dren conversed 
loudly and crowd- 
ed around the 
hearth; then the 
host, with a grass 
collar around his 
neck, took a piece 
of the fat of the 
white whale and 
threw it in the 
flame, saying, “We 
are burning it in 
the fire for thee!” 
After this he went 
to the shrine, and 
placed pieces of 
fat before the guar- 
dian fire-board and 
smeared its mouth 
with fat. This was 
a signal for general 
feasting to begin, 
and all those per- 


that were placed on 
a a? 








ing, remain adherent, held by the metal- 

lic grating. That is the principal ad- 

vantage of reinforced glass. By interesting experi- 
ments, recently made, MM. Schiernitzauer and Crocket 
have proved that a plate of reinforced glass, slightly 
less than a quarter of an inch thick, and a trifle ever 
four feet long by about a foot and a haif wide, could 
support a weight of about 1,047 pounds. Under 1,322 
pounds it did not break, but was only bent and cracked. 
Reinforced glass 

has another im- 














sons in the house 
began to partake of 
food. Here is the 
menu of the banqueters at this queer ceiebration of 
the Arctic world. They ate dried fish dipped in whale 
oil, boiled whale meat, broiled skin of the whale, and 
pudding. The ceremony had now reached its height. 
The heat had increased so that the men were com- 
pelled to take off their fur coats, while their bronzed 
forms, the excited countenances of the women, chil- 
dren’s faces 
sineared with 


Plaiting the Grass Mar, — is to be the Whale’s 


sending of the animal’s head to its former habitat. 
Two men ascended the roof and let down into the house 
long thongs, to which the traveling bags and the head 
were tied. Puddings were also placed in these, and 
berries and sacrificial grass into the mouth for food. 
Thus festooned and provisioned, and having been fur- 
nished with five days’ entertainment and feasting, 





Grass-Masked Women, Pronouncing Incantation Over the’ 
Whale Head 


portant property: 
a small. bullding, 
the walls of which 
are made of rein- 
forced glass, resists 
a very lively fire 
lit on the inside; 
whereas an ordi- 
nary window 
breaks at the first 
touches of the 
flame, 

Such properties 
clearly fit reinforc- 
ed glass for roof- 
ing, shop-windows, 
and glass  parti- 
tions; but its ap- 
plication to the 
construction of 
staircases is par- 
ticularly success- 
ful, for glass stair- 
cases aliow the 
easy lighting of 
the descents -into 
basements, Their 
steps ara not slip- 
pery, and, in case 
of fire, their su- 
periority over wooden staircases is incontestable. 

The Academy of Sciences of Vienna lately awarded 
the following prizes for scientific work in various fields. 
M. Oscar von Wiinscheim received a prize of 1,000 
crowns for his researches upon the questions relating to 
the theory of immunity of animals, vaccination, etc. 
M. Jellinsech, 
of Vienna, was 











oil, ghost - like 
atmosphere 
from the 
smoke and soot 
from the 
lamps, pro 
duced astrange 
and  unforget- 
table sight, bor- 
dering more up- 
on the unnatu- 
ral than the 
real. 

On the fol- 
lowing morn- 
ing the com- 
pany assem- 
bled to bid 
adieu to the 
honored hero 
of the deep. 
The hearth 
was converted 
into something 

















awarded a 
prize of 500 
crowns for his 
work in the 
field of elec- 
tro - pathology. 
M. E. Finger, 
of -the same 








like an altar; 
on it were 
Placed the 
traveling bags 


Koryak Woman and Child, Ready 
for the Festival. 


Koryak Fire-Making Apparatus. 
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to continue his 
‘4m portant 
researches {| n 
the. question 
of contagion 
of syphilis in 
the case of 
monkeys. A 
prize of 2,000 
crowns was ad- 
judged to B®. 
Emisch, of 
Prague, for 
his researches 
upon the dens- 
ity of gases. 
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THE OIL FIELDS OF THE WEST. markable as are these figures, the development since came but 600,000 barrels, although this quantity wag 

BY DAY ALLEN WILLEY then has been far more rapid, as is shown by compar- 181 per cent more than in 1902. In 1904, however, 

For the first time in the history of the American ine 1904 with the preceding year. California alone Kansas and the two Territories adjacent to it fur. 
petroleum industry, the center of production of this furnished fully one-fourth of all the petroleum during nished no less than 6,000,000 barrels—a greater per- 
staple has gone beyond the Mississippi River, 1904, maintaining its position as the greatest oil-pro centage of increase than any other section of the coun- 
wells of the West and Southwest during 1904 yield ducing State, although in 1903 its record was about try, more than quadrupling their output for the preyj- 
ing more oil than the older fields comprised in 25,000,000 barrels. From the wells of Kansas in 1903 ous year. Contrasting these figures with the yield 
Pennsylvania, Ohio, Indiana and from the principal foreign fields, it 
West Virginia. Reports compiled may be said that the United Stateg 
by the United States Geological eneten an cS e Steerer“ eet RIE is now supplying 60 per cent of the 
Survey show that during the year \ world’s petroleum—fully 34,000,000 
1904, out of a total production of ii barrels more than Russia, estimat- 
119,000,000 barrels, over one-half 2 5: ing the quantity secured from the 
was represented by the States of HAS Baku and other districts of the em. 
California, Texas, Louisiana, Kan Pa pire at 85,000,000 barrels annually 
sas, Colorado, Wyoming, and In a 7 sey . the latest caiculation. The West 
dian and Oklahoma Territories. A is ; ns Pet | a and Southwest alone contributed 
conservative estimate places the iE} 4 “ a ,- last year-a quantity equal to 74 per 


























































































cent of the total Russian yield, but 


total quantity from the fields of the 
these statistics do not include many 


West and Southwest at 635,000,000 
barrels wells which have been brought in 
The development of the oil-bear during the last four months, and in 
ing sands in the West ithin the | the estimate one of the most im- 
last few years has been trul; portant of the newer fields is en- 
tirely omitted, since it has only 





phenomenal, when the records of 


begun producing in quantities with- 








past years are considered Until ctamneneiael oars it sna ae 
recently the Appalachian and A Few of the Many Oil Derricks in the Field. in the last two months. The States 
lAma-Indiana deposits and Territories cited form 
have produced such a large only a portion of the oil- 
percentage of petroleum i ncnaiiienhiiiin die as ed bearing area of the West 

/ : and Southwest, which indi- 


that the secured 


outside of 


quantity 


this As a mat- 


area has cates its extent 














been so smal! as to be in ter of fact, however, pay- 
significant For example ing wells have been bored 
in 1898 the eastern flelds roe in other sections, and to- 
yielded no less than 93.99 Ta! Bel Hit? day the traveler may see 
per cent of the total, ac- by derricks erected all the 
cording to the government way from the Mississippi 
statistics. The deposits in River to the Pacific coast, 
California in 1897 were while the width of the pos- 
comparatively small, for sible fields from north to 
the total quantity repre south can only be imag- 
gente: by this State for ined as yet Predictions 
that year amounted to less have been made, that the 
than 1,500,000 barrels. present year will have a 
Prior to the “coming in” showing of 150,000,000 bar- 
of the Spindle Top dis- rels for the United States. 
trict in Texas, but 4,000 When the production of 
barrels of oil were being emeer ma! the newer fields is ana- 
Ch re al Oo . Z "vy zer ant -onsiderati 

secured daily from the 600 A General View of the Uil Field. } 1, and consideration 
wells at that time given the activity 


in boring wells and 
addi- 
territory, 





in operation in this 
State In 1903, 
however, the indus 


exploiting 
tional 

















try in the West and these figures do 
Southwest had so not appear to be 
expanded that it exaggerated. It can 
represented nearly be said without 
45 per cent of the a, contradiction that 
total yield, a de 2 meme nsw FB Io r a « the industry in 
crease being noted WWRMLL 2 California and 
in Pennsylvania ' = Texas has never 
amounting, to 708, covered a wider 
724 darrels. In all, area, nor has it 
the Appalachian | been more active. 
and Lima - Indiana Despite the fact 
regions decreased that the quantity 
during the same from the older 
year about 4 per ve at . fields in Tex’as 
cent compared with has considerably 
1902, so that the diminished, each is 
total intrease for still yielding suf- 
the country came ficient oil to main- 
from the newer dis- tain the industry 
tricts, although it on an important 
represented nearly scale. True, nearly 
12,000,000 barrels all the producing 
of the total of 100, wells in the Spin- 

dle Top field are 


461,337 Reservoir Partly Covered. 


barrels. Re- 
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being pumped, but there is no question that a very 
deposit still underlies this portion of the State. 
Where in 1901 Spindle Top was its only field of any 
consequence, to-day Texas contains no less than five 
districts, the others being Sour Lake, Saratoga, Batson, 
and Humble, named in the order of their development. 
The Humble field was unknown at the beginning of 
the year, but the latest estimate puts its daily yield at 
between 80,000 and 85,000 barrels, although at the time 
of writing less than seventy-five flowing wells have 
Should these figures be maintained, the 
Humble will furnish more petroleum than all the 
others in the State. In Kansas and the Territories rigs 
have been erected in so many portions that it may be 
said that the industry is general in this part of the 
country, and it would not be surprising if even the 
present remarkable figures were greatly exceeded. In 
the State alone but 735 wells were producing oil in 
June, 1903. In six months the number had doubled, 
and at present it is estimated that fully 2,500 are flow- 
ing sufficiently to pay for their operation. The Cha- 
nute, the most important field, contains nearly one- 
half of this number, yet is still being exploited on an 
extensive scale. 

Apparently California promises to remain at the 
head of oil-producing States, despite the wide range of 
territory which has already been covered. The begin- 
ning of the industry was in the suburbs of the city 
of Los Angeles, when in 1892 the first paying well was 
sunk. A year later the Newhall district, as it is called, 
supplied about 100,000 barrels. Since that time im- 
portant deposits have been found not only in Los An- 
but in Ventura, Santa Barbara, Kern, 


large 


“come in.” 


geles County, 


King, and Fresno. The activity in Kern has assumed 
very large proportions. During 1904 it contributed 
fully 20,000,000 barrels of the California output, but 


the supply which exists in the original field is such 
that over 1,000 wells have already been bored in Los 
Angeles County, and this number will be considerably 
increased during the present year. » Another important 
territory which added to the western and southwest- 
ern contribution during 1904 is the Jennings field in 
southern Louisiana. This is undoubtedly a portion of 
the oil-bearing sands which have been reached in 
Texas, and as it is located no less than 200 miles east 
from Humble, there is reason to believe that more or 
less petroleum exists all the way between these points. 
At present the output in the vicinity of Jennings aver- 
ages 1,000,000 barrels monthly alone. 

In considering the supply of petroleum from the 
West and Southwest as compared with the East, an 
important factor to be remembered is the wide diver- 
sity in the quality of the product. Thus far none has 
been found in California or Texas which is of as high 
grade as that secured from the Appalachian or the 
Lima-Indiana region. As is well known, the Pennsyl- 
vania oil yields the most value. One hundred gallons 
of the crude represents about 76 gallons of fair grade 
illuminating oil, 3 gallons of lubricant, and 11 of the 
naphtha grades. The quantity of waste seldom exceeds 
5 per cent. As yet practically all of the petroleum 
having a paraffine base comes from the eastern district, 
while the asphalt represents a large proportion of the 
western product. To a certain extent sulphur is also 
found, especially in the Texas oils, which further re- 
duces its value for commercial purposes. As refining 
in the West and Southwest is principally by means 
of intermittent distillation, the cost of purifying the 
crude oil is considerably greater than in the older 
fields. By the present methods about 20 per cent of 
the California and Texas oils can be obtained for 
illumination—nearly 50 per cent less than the paraffine 
grades of the East. To extract the sulphur it is usually 
necessary to redistill the liquid, treating it with copper 
oxide—an expensive process. For these reasons the 
great bulk of the Western oils are marketed in their 
crude state, being used chiefly for fuel, although kero- 
sene and naphtha for local consumption are obtained 
both on the Pacific coast and in Texas, while the manu- 
facture of lubricating oil is rapidly increasing. Since 
the construction of pipe lines from the principal fields, 
and the erection of tanks and other reservoirs at con- 
venient points, the economy of this liquid fuel has 
been so appreciated that the majority of the railroad 
companies, especially in the Southwest, have substi- 
tuted it for coal. It is also being supplied to sugar 
refineries and other industries for use in connection 
with stationary engines, and a large fleet of steamers 
plying from Pacific coast ports are burning it ex- 
clusively. Apparently the quality of the Western and 
Southwestern oil is not deteriorating, and as more and 
more sources of consumption are being found for it, 
the demand is rapidly increasing, although not in the 
same proportion to the supply. 

The following table, showing the carbon and hydro- 
gen in oils from the American districts, will assist in 
giving an idea of the quality of the several products: 


Carbon. Hydrogen. 
West Virginia heavy oil........ os 83.5 13.3 
Weat Virginia light of] .... .. . ..... 84.3 Ml 
Pennsylvania beavy oill.............. 84.9 137 
Pennsylvania light oil....... scccccse ORO 14.8 
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THE JAPANESE NAVY AFTER THE WAR. 

The task that confronted the little Japanese navy 
at the outbreak of the recent war was simply stupen- 
dcus. By the book, and on paper, it was simply impos- 
sible of accomplishment. Theoretically, by all the laws 
of naval strategy, that navy should have been at least 
three times as large as it was to accomplish with cer- 
tainty the work that confronted it. At the outbreak 
of the war the ‘naval forces of Japan and Russia in 
eastern waters were approximately equal; but for 
Japan successfully to accomplish what she set out to 
do, what it was absolutely necessary she should do 
if she were to win on sea and land, required a navy, 
and this without any reference to the fleet in reserve 
in the Baltic, practically double the size which she had 
at command. To blockade a superior fleet of battle- 
ships in Port Arthur and a squadron of armored cruis- 
ers at Viadivostock; to provide transport for nearly 
three-quarters of a million of men from Japan to Man- 
churia, convoy that transport, and maintain its lines 
of communication so secure that the fresh reserves, the 
wounded, the hundreds of thousands of tons of provi- 
sions, ammunition, guns, and general army supplies, 
might pass to and fro without fear of interruption— 
all this was a task for which a navy double the size 
of that of Japan would have been considéred by the 
naval strategist none too strong. Furthermore, the 
seemingly insuperable task (we are now weighing the 
question as it was weighed before the events of the 
war had opened our eyes) confronting the Japanese 
navy was rendered doubly discouraging by the fact 
that the waste of war in ships and general war mate- 
rial would be, for the Japanese, irreparable, whereas 
the enemy possessed in the Baltic reserves a fleet that 
was approximately equal in power, and in its principal 
units more modern in type, than the one with which 
Japan had immediately to deal in eastern waters. So 
that it was necessary, not merely to defeat and destroy 
an enemy who by virtue of his strategical position was 
stronger than themselves, but the victory must be ac- 
complished with the minimum of loss of ships—that 
is, if the Japanese remnant was not to be overwhelmed 
when the Baltic fleet reached the scene/of conflict. 

It is easy to be wise after the event; but at the 
opening of the war of 1904, the naval strategists would 
have told us that if Japan won out “by the skin of 
her teeth,” and with but a pitiful remnant left of her 
own navy, it would be a most brilliant feat of arms. 
We doubt if even among the Japanese themselves, well 
informed as they were as to the actual efficiericy of the 
enemy, it was expected that the successful termina- 
tion of the war would leave their navy anything but 
sadly wrecked. 

All the more splendid, then, are the results as they 
are recorded in the tabular statement which is here- 
with presented to the readers of the ScienTIFIC AMEKI- 
cAN; for not only did the Japanese navy cheerfully 
accept and patiently bear the double burden imposed 
upon it, but it has emerged from the struggle actually 
50 per cent stronger than it was at the outset. 

Of late, this Oriental race has shown to the western 
world some new and better ways of doing certain things 
in which the western world supposed itself to be pre- 
eminent. Japan has proved that it is possible for the 
personnel of a navy to be so perfect in skill, discipline, 
and dauntless courage, that it can not only win out 
decisively against an enemy numerically .supérior, bul 
that it may emerge from the conflict more powerful 
in ships and material than it was when the opening 
gun was fired. The Japanese navy performed many 
brilliant feats during the progress of the war; but 
not one of them was, in its way, more remarkable than 
the skill with which they recovered a whole fleet of 
Russian warships from the mud at Port Arthur and 
Chemulpo, took it over sea to Japan, and pushed for- 
ward the repairs so successfully as to make it possible 
for every battleship and cruiser before many months to 
go into commission under the flag of the Rising Sun. 

Interest in the conflict, at least in the United States, 
died out so quickly and absolutely with the signing of 
the Treaty of Portsmouth, that the American people 
have failed to realize the profound significance of 
those occasional telegrams from Tokio which have 
appeared during the past few months, stating that this 
battleship or that cruiser had been refloated and taken 
to Japan. As a matter of fact, every such announce- 
ment meant that the Japanese navy was receiving an 
addition of strength and taking a higher stand among 
the navies of the world which, under ordinary circum- 
stances, would have required four or five years for its 
accomplishment. We are informed by Japanese naval 
officials that the damage done to the sunken fleet by 
Japanese mortar fire, and by explosives applied by the 
Russians themselves, is surprisingly small in compari- 
son with what would naturally have been expected. 
Every one of the eleven battleships and cruisers that 
has been captured or refloated is capable of thorough 
repair. Although many of them are badly knocked 
about between wind and water, the amount of damage 
below the waterline is unexpectedly small, and not one 
of the heavy blows struck by the mine or the torpedo, 
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integrity of the structure of the ship as a whole. Pro- 
tective decks and waterline belts have done their work 
most ,effectually. Instances of penetration of the vitals 
of the ship are few; and the shells that did enter have 
wrought no damage that cannot readily be made good. 

Without disparaging the skillful work done by the 
Japanese wrecking crews, it may be said that the sal- 
vage of the Port Arthur fleet is a splendid tribute to 
the genius of the naval architect. It is a complete 
verification of those theories of watertight subdivision 
and the combination of belt and deck armor, which 
have produced the many-compartmented modern war- 
ship. To be convinced of this, recall for a moment 
the prodigiously rough treatment to which this Port 
Arthur fleet has been exposed in the last two years. 
Torpedoed in the first night attack; pierced at the 
waterline in the offshore engagement next day; patched 
up temporarily by the use of wooden cofferdams; 
struck repeatedly by mines (in the case of one ship 
twice in the same spot); again repaired under emerg- 





vency conditions; taken to sea and put through a fleet 


engagement of seven hours’ duration; brought back 
to Port-Arthur, to be finally sunk under a four days’ 
bembardment by 11-inch shells; wrecked by heavy 
charges of gun-cotton applied within and without by 
the Russian officers themselves—these ships, after 
spending six to eight months at the bottom of Port 
Arthur harbor, are floated, and some of them taken 
under their own steam across the stormy Sea of Japan 
to be repaired and put in first-class shape at Japanese 
dockyards. 

That the ships were raised at all was due largely to 
the elaborate system of watertight compartments, To 
illustrate how complete this is, we show several views of 
that portion of the-Freneh battleship “Charles Martel” 
which lies below the protective deck, This vessel is 
selected because the later Russian ships are either of 
French construction or follow French designs. We do 
not know the total number of compartments in anch a 
ship as the “Pobieda,” but how complete is the modern 
system of subdivision may be judged from our own 
battleship “Connecticut,” now building at the Brooklyn 
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Gunboat ** Gaidamak.” Coast defense ** "ishima ** (ex ‘‘Seniavin*’) Battleship ** Su wo ” (ex **‘ Pobieda’*) 
400 tons, 22 knote, 4.348 tone, 16 knots. 12,670 tons, 18.5 knots, ' 
Second-class battleship ** Eki’? (e« ‘‘Wiketai’’) Protected cruiser ** Soya” (ex ‘‘ VDariag’’) Coast defense ** Okinoshima ” (ex ‘‘Apraksin’’) i 
9,700 tons, 14.8 knots 6,500 tons, 24.6 knets. 4,126 tons, 15 knots. 
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— ** Peresviet’’) Protected crower ** ‘i'sugaru ” (ex ‘* Pallada’’), Battleship ** Ewmeni? (ex ** Orel”) 
1 knots, 6,680 tons, 20 knots. 13,566 tons, 18 knote, 


Battleship ** Hizen % (ex ‘‘ Retvizan’*) Rattieship ** Tango” (ex ‘* Poitava’’) Armored cruiser ** Aso” (ex ** Bayan **) 
12,700 tons, 18.8 know, 11,000 tons, 16.5 knote, 7,800 tons, 21 knots, 
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bottom and the protective deck, and 101 above the pro- 
tective deck, Making a total of 327 in the whole ship. 
In saiving these 
went down and closed all holes in the shell of the ship 
material; 


vessels, the Japanese divers first 


with timber, canvas, and cement, or other 
shut all the watertight doors that were accessible; 
then put powerful pumps at work to empty the water 


hull for instance, of the battle 


and 


from the In the case, 


ship “Peresviet,” two salvage steamers were placed 
one on each side, and their powerful pumps were as- 
sisted by a centrifugal pump and three pulsometers 


ship itself. When all these 
the enormous amount 


which were on board the 
pumps were 
of 13,000 tons of water per 
the ship. This is more than the total displacement of 
the ship at her draft. The “Peresviet” was 
immersed 7 feet in as she lifted, the 


working together, 
hour was pumped out of 


normal 


the mud, and, 


divers, of whom there were twelve squads, went care- 
fully around the ship, closing all openings into the 
hull. From June 30 to July 2 the ship lifted 3% feet; 
on July 3 she lifted 3 feet more, at which time she 
was immersed only about 3 feet below her normal 
draft In spite of the fact that twelve holes made by 


ll-inch mortar visible in the deck, 
of which four pierced the protective deck, and although 
reported by divers as existing 
one of which was 18 inches deep 
that no vital injury was 
was taken 


shells were upper 


four large holes were 
beiow the armor deck 
by 7 feet long, it is evident 
done to the ship; for after being raised she w 
Japan, under her own steam 

The same feat was performed with the 
cruiser “Bayan,” and the battleship “Poltava” 
found to be navigable under her own engines. 

As a matter of fact, the condition of these ships, as 
revealed by the Japanese, confirms the statement made 
to the Editor of this paper by several Russian officers, 
that the effect warship of high explosives, 


whether exerted by the torpedo, 


to Sasebo, 
armored 


was also 


upon a 


the shell, or the sub- 


marine mine, is strictly local. The plating, framing, 
or what-not, that comes within the immediate radius 
of the explosive gases, is blown in or torn 
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tively long period, for points which were located by 
travelers from the east were recognized by those from 
the west, or vice versa. 

Capt. Amante bett Norway on June 1, 1903, in his 
46-ton sloop, the “Gjoa,” with a crew of eight men. 
Crossing the Atlantic, a first stop was made at God- 
haven, Greenland, and from there the party went to 
the island of North Somerset, near which the first 
base station was established. In 1904 extensive mag- 
netic observations were undertaken at Leopold Harbor, 
and during the spring of the present year these in- 
vestigations were carried out on King William Island, 
which, it is said, resulted in the location there of the 
north magnetic pole, It will be remembered that Capt. 
Ross, relying upon a single observation, claimed to 
have found this pole on the peninsula of Boothia, in 
1831. It appears, too, that the party found on King 
William Island a monument erected by the ill-fated 
expedition under the leadership of Sir John Franklin. 

Capt. Amundsen has had considerable experience in 
Arctic exploration work, and has received unstinted 
praise from his associates in former expeditions, The 
‘Gjoa” is wintering near Kay Point, Herschel Island. 
The account of the expedition’s successful completion 
was received from Fort Egbert, Alaska, and it is 
thought that the explorer reached that locality by an 
overland journey from the winter quarters of his 


vessel. 
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To Our Subscribers, 

We are at the close of another year—the sixtieth of 
the Scientiric AMekican’s life. Since the subscription 
of many a subscriber expires, it will not be amiss to 
call attention to the fact that the sending of the paper 
will be discontinued if the subscription be not renewed. 
In order to avoid any interruption in the receipt of the 
paper, subscriptions should be renewed before the pub- 
lication of the first issue of the new year. To those 
who,are not familiar with the SuprPLeMENT a word may 
not be out of place. The SjyprLemMent contains articles 





the gases or the 
flying fragments; but the structure of the 
ship as a whole is not affected. Neither the 
its engines, are thrown out 
or wrenched, or twisted; and hence, 
make to the increasing 
range of gun and torpedo, and to the hidden 
menace of the submarine and the mine, is to 
multiply the subdivision and still further 
localize the effect of the blow 

In conclusion, we draw attention to the 
strength of the Japanese 
navy, due to the inclusion of these captured 
and refloated Russian ships. The work of 
new construction was carried on during the 
war to an extent that more than offsets the 
Japanese losses. The battleships “Kasuga” 
and “Katori,” the most powerful afloat, each 
earrying four 12's and four 10's, and twelve 
6's, will be completed early in 1906, or say 
two years from the beginning of the Rus- 
sian war; and the Japanese themselves completed 
three 20-knot cruisers of about 3,000 tons displacement. 
Five battleships, three coast-defense ships, one armored 
cruiser and two large protected cruisers of the late 
Russian fleet have been added to the navy; and it is 
probable that, in the case of the battleships, the Rus- 
sian armament will be replaced by much more power- 
ful guns of the wire-wound type of Japanese manufac. 
ture. The speed of these ships is high, and they may 
be considered, when re-armed, as being well up to date. 
The increase of the Japanese navy by accretions, dur- 
ing and after the war, is as follows: In battleships 
there is an increase of 67,456 tons, or 80 per cent; in 
coast-defense vessels an increase of 16,624 tons, or 178 
per cent; in armored cruisers there is an increase of 
7,800 tons, equal to 10 per cent; and in protected 
cruisers there is an increase of 16,440 tons, or 30 per 
The total increase of the whole navy in tonnage 
an increase of 48 per 
Tapan went into 
brings 
United 


asunder by the energy of 


vessel itself, nor 
of line, 


the best answer to 


enormous gain in 


cent. 
alone is 108,320 tons 
cent on the total tonnage 
the war. This places her 
her into fifth place, or next in 
States. 


which is 
with which 
ahead of Italy, and 


rank to the 
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Amundsen and the Northwest Passage. 

The recent reports that Capt..Roand Amundsen, of 
Norway, has succeeded in finding and traversing the 
historic Northwest Passage, and has, furthermore, 
definitely located the north magnetic pole, have 
aroused great interest in scientific circles; and while 
the statements are not absolutely authoritative, it is 
believed that the accounts cabled from Fort Egbert, 
Alaska, are trustworthy. The search for the Northwest 
Passage began almost as soon as it was established 
that America_was not a part of Asia, but it appears, 
nevertheless, that Capt. Amundsen is the first to force 
his way around the northern edge of the continent. 
Notwithstanding that the accomplishment of this feat 
did not take place until the present day, we have 
known of the existence of the passage for a compara- 
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Only a portion of the hall below the protective deck is shown. 
battleship ‘* Connecticut " there are 101 watertignt compartments above and 22% be! 
ective deck. 
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THE “CHARLES MARTEL,” A 
FRENCH BATTLESHIP. 


too long for insertion in the ScrentiFric AMERICAN, a8 
well as translations from foreign periodicals, the in- 
formation contained in which would otherwise be in: 
accessible. By taking the Screntiric AMERICAN and 
SuprLemMent the subscriber receives the benefit of a re- 
duction in the subscription price. 





Science Notes, 

The interrelations of parasites and hosts, or of sym- 
bionts, are of such great physiological interest that 
some of the most significant problems may not justly 
be omitted in this connection. It has long been as- 
sumed that the conditions of nutrition of a host plant 
determine to a considerable extent its immunity to 
parasitic attack. Ward was unable to detect in the 
bromes any modification of resistance due to either 
high cultivation or to lack of sufficient mineral nutri- 
ents. 

White wines are made from white grapes and such 
varieties of colored grapes as have practically color- 
less juice, the color being in the skin of the berry. The 
making and handling of white wine is very similar to 
that of red wine. The chief difference consists in the 
fact that, instead of allowing the crushed grapes to 
go through fermentation in the fermenting vats, when 
made from white grapes they are either allowed to 
remain there only a limited time (usually not more 
than twenty-four or thirty-six hours), or (as is most 
common) they are pressed at once and the juice is 
filled into storage cooperage and fermented by itself, 
the receptacles being only about three-fourths full. 
When white wine is made from colored grapes, in 
order to prevent the juice taking color from the skins, 
the grapes, after being crushed, must be pressed im- 
mediately. White wines, therefore, are usually not 
only free from the coloring matter contained in the 
skins, but also from the ingredients found in red 
wines, which are extracted from the pomace during 
fermentation. 
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A New Process ox Dry Galvanizing. 

At a recent meeting of the Society of Engineers in 
London, the new process of dry galvanizing, called 
“Sherardizing,” was described by the discoverer of the 
method, Mr. Sherard Cowper-Coles. The most remark- 
able feature of this process is that iron and zinc can 
be coated with metallic zinc by the simple operation 
of bedding it in zine dust in a drum, immersing it in 
a furnace, and then raising the zinc to a temperature 
which is several degrees below the melting point of 
that metal. Zinc dust, it may be pointed out, must 
not be confounded with zine oxide, since the former 
consists of small particles of zinc coated with a film 
of oxide, and is produced by zinc distillation processes. 

After immersing the articles to be galvanized, to- 
gether with the requisite charge of zinc dust, in the 
drum, the latter is placed in the furnace. The tem- 
perature is then raised to 500 or 600 deg. Fahr.—a 
point some 200 deg. below the melting point of zinc. 
When the drum is withdrawn from the furnace and 
opened, the articles under treatment are found to be 
covered with a silvery film or coating of zinc, alloyed 
or amalgamated with the iron surface of the articles. 
The thickness of the coating can be determined as re- 
quired, being simply dependent upon the length of 
time the drum is maintained in the furnace and the 
temperature employed. The advantage of this system 
of dry galvanizing is that the work is not only better 
done, but that it is considerably cheaper than hot or 
electro galvanizing, owing to the main fact that there 
is no waste of material, while the expenditure of fuel 
is small. Furthermore, the plant required for the pur- 
pose is both simple and inexpensive. 

Another valuable characteristic of the discovery is 
that it can be utilized for a variety of purposes in 
connection with art metal work. It can be applied for 
the inlaying and ornamentation of metals. In this 
ramification of metal work the articles to be inaid are 
first submitted to a priming operation, being coated 
with a stopping-off composition, those portions where 
the inlay or onlay work is to be applied 
being removed. The articles are then packed 
in an iron box containing the metal to be ap- 
plied in a finely-divided state, and then sub- 
jected to the furnace. Highly attractive 
effects are produced by inlaying steel plates 
with zinc, the steel being coated with mag- 
netic oxide to render it proof against rust. 
Copper plate can also be inlaid with zinc, 
the stopping-off composition being so manipu- 
lated that a considerable portion of the copper 
is converted into a golden-colored brass, the ef- 
fect being very unconventional and attractive. 
By skillful treatment and adjustment of the 
temperature and length of time in the stov- 
ing operations, a very extensive assortment of 
effects can be produced. Beautiful color 
schemes are obtained, ranging from silver 
white to yellow brasses and bronzes of a va- 
riety of shades, graduating to red copper. 

For more practical and commercial opera- 
tions, the process is capable of highly useful 
and valuable applications. It constitutes an excellent 
and efficient medium for case-hardening copper, and‘ 
for coating aluminium preparatory to electro-plating 
or soldering. Iron and steel can also be rendered non- 
corrosive by treatment with the process. It has proved 
especially suitable for coating nuts and bolts, since 
owing to the even manner in which the zinc is de 
posited, the threads do not require recutting. 
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The Current Supplement, 

Day Allen Willey opens the current SuprLeMeENT, 
No. 1563, with an excellent description of modern 
methods of extracting low-grade ores as practised at 
Tacoma. Mr. Ernest A. Dowson continues his excel- 
lent discussion of the use of gas for power and heat- 
ing. “Why Castings Curve” is the title of an article 
which will undoubtedly be of interest to the foundry- 
man. Mr. John Richards recently read a splendid 
paper on simple steam turbine engines, before the 
Society of the Pacific Coast. The first installment of 
this paper is published. Theodore P. Shonts, of the 
Panama Canal Commission, writes on the work now 
in progress at the Isthmus. The domestic life of 
animals has been made the subject of an instructive 
article by Dr. Zell. 8S. F. Emmons historically con- 
siders the theories of ore deposition. A good chemical 
article on Porcelain is contributed by Dr. Eduard 
Berdel. “Thermometers, Pyrometers, and Thermo- 
Regulators Operated by the Pressure of Saturated 
Vapors” is made the subject of an exhaustive illus- 
trated discussion. The fascinating idea that matter of 
all kinds has a common substratum and is subject to 
evolutionary laws as well as animals is advanced by 
Prof. George H. Darwin. 


=_-o,o 


The German telegraph administration has author- 
ized the use of portable telephones, supplied by cur- 
rent taken off the general circuit where required, this 
arrangement being specially convenient for communi- 
cations with vessels at anchor in the ports. 
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A jumping launch likewise attracted considerable 
attention. The model was built on the lines of a por- 
poise and was driven by electricity. A trial trip on 
the Bois de Boulogne Lake showed that the little craft 
could travel at the rate of twelve miles an hour. 


Scientific American 


DECEMBER 16, 1905. 
button, a current is sent through the electro-magnet, 
which is attracted by and drawn up to the summit of 
the armature G. The sea and the boat rock as the 
pendulum swings. boat has a centerboard, K. 


NOVELTIES AT THE PARISIAN TOY EXPOSITION. 


THE FRENCH CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
Paris is a town of expositions. Not a year passes 
but several bazaars and fairs are held, which are sure 


BY 


cach 


to offer something novel to interest even the blasé When the sea rises, the bow of the boat is lifted up, 

loungers of the boulevards. Decidedly out of the or- and the end of the centerboard scrapes the lower hort- Interesting too was a mechanical toy, which in its 

dinary, however, was this year’s toy show, at which zontal member of the table, A; but when the sea sub- way acted a pantomime, the purport of which was to 
show that inventors are not without their trials and 


displayed amusing as well as remarkably ingen- sides, the boat plunges forward, the point of the cen- 


wert 
jous contrivances terboard preventing its return. When the winning tribulations. 
One toy-maker exhibited a contrivance that must boat has reached the end of its course, its keel touches Most interesting, also, was the electric top of M, H. 
surely appeal to the man who loves to lie in bed the contacts F F, thereby releasing a flag and illum- Chasgles, It was natural enough that a sheet steel top 
inating the lantern of a miniature lighthouse. There- should follow the movements of a magnet; but the 


nothing more or less than an alarm-clock 
strange thing about this top was that it was attracted 


by the magnet only when the poles were held below 
the disk and repelled when the magnet was held over 
the disk. Just why this should be so no one has satis- 
factorily explained. It is possible, evidently, to utilize 


o’ mornings 
which not only did its duty of awakening the sleeper, 
but which also ignited a small alcohol lamp and there- 


upon the general circuit is broken and the other boats 
remain in their places. 

Not so very long ago a Miss Kellermann 
swimming race from the Pont National to the Viaduc 
d’Auteuil. She used what she called a “trudgeon” stroke, 


cooked the aforementioned sleeper's breakfast. won a 


demanding some skill in 
Among these may be 


fore 
Various 
marksmanship were exhibited. 


forms of games 
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1.—The Regatta Game, Each boat is controlled by a pneumatic tube and bulb, When the bulb is pressed the boat is impelled forward, The boat which reaches the lighthouse first is the winner, 
in attracting and repelling a spinning steel top by means of a magnet. %.—An alarm clock which lights a smail alcohol lamp and cooks your breakfast while you dress, 4.—A mechanical puppet scene 
6.—A jumping boat, 


illustrating the trials and tribulations of the inventor. 5,—A cleverly designed toy which imitates the “ tradgeon ” stroke of the champion swimmer Miss Kellermann, 
built on the lines of a porpoise, 7.—Pneumatic target. Darts are discharged at the cotton bear by means of a tube and bulb. 
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2.—A geome which conssls 


NOVELTIES AT THE PARISIAN TOY SHOW. 


the movements of translation for all games of skill. 


peculiar to her native Australia. M. Schmeltz exhibit- 
=2>+ ore ee 


mentioned the pneumatic target of M. Henri Chasles, 


which he calls Tir Pax. The projectile, which is mere- 
ly a dart, is hurled against the target either by means 
of a blowgun or by pressing the bulb of a pneumatic 
tube. The toy is so far of interest in that the target 
(a bear) is made of a very shaggy material to which 
the dart readily adheres. 

One of the most striking electrical toys at the show 
was the “regatta game” of M. Dauset. Five miniature 
boats, each controlled by a rubber tube and bulb, sailed 
on a painted ocean, which was really a table built on 
the principle of the parallel rule. Referring to the 
diagram (Fig. la), the parallel members of the table 
{1 are connected by the parallel members H, and repre- 
sent the sea. The table is connected with a pendu- 
lum, C, carrying an electro-magnet, D, in front of 
which an armature, G, is mounted. By pressing a 


ed a swimming doll which reproduced this stroke me- 
chanically. The arms are so mounted at right angles 
on a shaft passing through the shoulders, that the one 
is always on the down stroke while the other is mak- 
ing the up stroke, The shaft is turned either by a 
twisted rubber band or a spring. The doll inclines its 
body just as Miss Kellermann did during the famous 
race and swims rapidly. Evidently the forward move- 
ment is obtained on the principle of Archimedes’ screw. 
When the two arms are so placed that one lies along- 
side the body and the other is extended forward, perfect 
equilibrium is established and the body assumes a hort- 
zontal position. But as soon as one of the arms enters 
the water the equilibrium is disturbed and the body is 
inclined to one side, This is what actually happens in 


the case of a human being. 


Exhaustive comparative tests of saturated and super- 
heated steam for marine purposes have recently been 
carried out on a steamer called the “James C. Wal- 
This vessel is one of the largest “freighters” 


lace.” 
on the lakes, and has lately been put into service. 
She is equipped with two Babcock & Wilcox marine 


water-tubular boilers with superheaters, and the ar- 
rangement is such that the latter may be dispensed 
with and saturated steam used. The engine is of the 
quadruple-expansion, vertical direct-acting, jet-condens- 
ing type. A comparison, based on dry coal, shows a 
ret saving in fuel, with superheated steam, amounting 
to 14.5 per cent. This result represents the combined 
increased efficiency of machinery plant. The highest 
amount of superheat was 91 deg, 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 
BLECTRIC RAIL.-L. Sreinsercer, New 
York, N. Y¥. Among the several improvements 
in this case Mr. Steinberger provides a system 
for heating the rail, thereby keeping it clear 
of snow and ice; renders the beating mechan 
fam readily accessible without incurring dan 
ger on the part of operators; provides thor- 
ough Insulation between the rail and its sup 
port; renders different parts of support detach- 


able, so that the same may be taken asunder 
without much interruption in traffic; concen 
trates the heat as nearly as possible to con 


tact-esurface of the rail; confines and retains 
heat near contact-surface and prevents its ab 
sorption by the body portion of the rall-sup 
ports; and provides an inclosed chamber with 
in the rail, to prevent radiation of heat except 
toward the contact-surface of the rail 
INSULATOR. PIN.-L STEINBERGER, 
York, N. ¥. The more particular objects of 
this inventor are to so improve the insulation 
as to lessen the tendency under wet-weather 
conditions of a high-voltage current to arc over 


New 


the surface of an insulator or its support or 
partly over the surface of an insulator and 
partly through the alr from the conductor to 


the ground or te the support for the Insulator, 
if this support be grounded. He also seeks to 
preserve the insulating device and its accom- 
panying parts from deleterious weather action 
and to enable it to be used for supporting in- 
sulators or for supporting a conductor directly. 

ILLUMINATING DEVICE.-—-A. Ricnrss, 
New York, N. Y. The invention has reference 
to an Illuminating device intended especially 
for use in connection with incandescent electric 
lights, but useful with other lights, if desired. 
It resides tn certain novel features of con 
struction and arrangement of parts, involving a 
rotating light by means of which the rays 
are projected rapidly in all directions. 


Of Interest to Farmers. 
HORSE-HOKR.—E. A. Hanver, Hillsboro 
ridge, N. H. In this patent the purpose of 
the Invention is the provision of a construc- 
tion of horse-hoe whereby the wings can be 
opened and closed more expeditiously and con- 
veniently than heretofore and wherein the ad 
jJustment of the wings can be readily made 
while the hoe Is in operation. 

HAY-PRESS.—-C. CotTmHam, Monticello, Ark. 
The invention relates to presses of the toggle 
plunger type, and has for its object not only to 
provide a press of this character having new 
and improved means whereby the plunger may 
be operated, but also to simplify and improve 
the press-box, feed-door construction, and 
frame. . 

CULTIVATOR.—-E. B. Winters, Coffeyville, 
Kan. The purpose of the invention Is to pro 
vide a simp'e implement having disk cut 
ters which can be operated either by pushing 
or pulling and to provide such means for ad- 
jJustment of the cutters that the implement 
may be quickly and conveniently adapted for 
the cultivation of plants on a reach of level 
ground or in a hollow and whefeby further ad 
jJustment may be made to adapt it to wide or 
narrow rows. It relates to hand or garden 
cultivators. 

PORTABLE, FENCE-POST.—W. R. Harris, 
elican, La. Mr. Harris bas produced a port- 
able fence-post and base therefor possessing ad- 
vantageous features of construction and or- 
ranization, and the entire structure is readily 
portable besides being strong, durable, and 
capable of withstanding strains. Members of 
the post can be separated from each other for 
any purpose, and the materials employed in 
constructing either post or base may be such 
as may be found to be best sulted therefor in 
different localities. 





Of General Interest. 

OILER.-W. L. Howtanp, Monmouth, I, 
Mr. Howland’s invention relates to oiling ap 
paratis, and more particularly to cans pro- 
vided with a force-feed. The arrangement of 
the valve for ready cleaning, the means used 
for intreducing the nozzle into otherwise inac- 
ceasible places, the retention of ofl within the 
delivery-tube until the pressure generated by 
the piston raises the valve and forces out the 
oll, and the effective venting of the can, are 
among the advantages of this efficient device 
“ COKE-PULLER.—-. F. Pranson, 
Col. . This apparatus is especially adapted for 
use in pulling coke from the ovens and load 
ing it @pon wharves or cars. The objects of 
the Invention are to improve the construction 
of the device, to render it universally adjuat- 
able, so that the material may be reached at 
all points and from all directions, to make it 
easily operable by a single attendant, and to 
make it efficient and certain in operation. 

METHOD or REVIVIFYING SPENT 
CLAYS.—-A. B. Larrine, Memphis, Tenn. In 
this patent the !mprovement bas reference to 
a method for revivifying spent clays —such, for 
instance, as fuller’s earth and other mineral 
substances used for purposes of absorbing 
grease, cleansing garments, and the like. By 
the means employed by this inventor the pro- 
cess is rendered virtually continuous. 

RLANKET-PROTECTING DEVICE.--T. T. 
CHALONER and G. H. Curecnase, New York, 
N. ¥. The invention has reference to improve 
ments in devices for preventing a horse from 


Redstone 


ja novel 


jor any danger of breaking or unduly strain- 
| ing the fabric 


in a stall and also serves as a means for pre- 
venting a vicious horse from turning his head 
laterally to injure with his teeth a person who 
may be leading him. 

HARNESS-SADDLE.—G. McMovu.tirm, Elk 
Rapids, Mich. The invention is an Iimprove- 
ment in flexible harness-saddies. A feature is 
the construction and attachment of a check 
line fastening or loop. Another, the construc 
tion and attachment of leather terrets. The 
saddie is particularly adapted for use as a 
coach-pad or gig-saddie. This saddle can be 
made for track-harness, light driving-harness, 
and express-harness. A similar saddie can be 
made for double harness, dispensing with the 
sliding bearing-strap 

SAND-DRIER.—W. Kine, Cedar Rapids, 
lowa. The principal objects of the invention 
are to provide means for the effective separa- 
tien of sand from coarser materials mingled 
therewith, for drying both the fine and coarser 
materials, and for separating the former from 
the latter. Further objects are to provide 
means for permitting steam or any volatile 
matters to escape from the material operated 
upon, for slowly feeding the material over a 
drying-surface, and for effectively supporting 
the apparatus and applying heat in an econom- 


ical and efficient manner. 
BOILER-TUBE FASTENER.-—-A. J. Ervin 
and J. R. Watker, South Cumberland, Md. 


With this fastening it is unnecessary to make 
any, change in the tube-sheets as ordinarily 
arranged, and the same tubes may also be used, 
only, furnish the separate nipple. Flues are 
made ready to install and necessity for rolling 
ends cold, is eliminated, Each tube acts as a 
stay, drawing the opposite sheets toward one 
another and preventing loosening of tubes. 
When these tubes are used as flues, means pro- 
vide for avolding undue expansion and con- 
traction. Elther end of the flue may be re- 
moved separately without Interfering witn the 
other parts. 

FOLDING BOX.—C. B. RuTLEpDGE, Tulla- 
homa, Tenn. This invention relates to folding 
boxes, popularly called “knocked-down” boxes. 
It is intended to be especially useful as a re- 
ceptacle for articles of any kind and is capable 
of being folded up into a compact body, which 
can be quickly opened out Into the form of a 
box. The box should be especially useful for 
grocers, druggists, or confectioners for vari 
ous purposes. 

OIL-CAN.—T. B. WiItKINsoN, Rivera, Cal. 
The object in this improvement is to provide 
construction whereby the fluid con 
tents of the can may be forcibly ejected 
through the spout by a pumping action. To 
discharge oll the operator grasps the handle of 
the can and the pull-bar will press the latter 
up against the handle, and will eject the oil by 
the action of the piston through the connecting 
rod and spout. 


SELF-MEASURING CORK.—E. 8. Rar- 
monp and W. W. Fraser, Denver, Col. The 
invention relates to measuring stoppers or 


corks for bottles or like vessels, and the object 
had in view is a device of that character af- 
fording in itself the ready measuring of medi- 
cine In tea, dessert, or table spoonful. It is 
particularly useful to persons traveling on 
cars, as the jolting or vibrations thereof ren- 
der it extremely difficult, if not impossible, to 
measure medicine with a spoon. 
HAND-OPERATED PUMP.—W. H. Jorpan, 
Hays, Kan. The object of this invention is to 
provide novél features of construction for a 
hand-operated pump which adapt -it for very 
convenient and effective service as an instru 
ment for the abstraction of pus or extrava- 
sated blood from a wound, boll, or vlcer on the 
human body. It may be constructed in a 
very compact form so as to be small and light 
LAUNDRY DAMPENING APPARATUS. 
H. M. Fornes, Portage, Wis. This apparatus 
is intended for use in applying steam or vapor 
to starched goods along the lines of fold in 
order that they may be folded without difficulty 


or fibers thereof. The inven- 
tion is more particularly an improvement up- 
on the portable hand-tool for which Letters 
Patent of the United States were formerly 
granted to Mr. Forbes. 

FURNACE-FRONT.—J. Bisnor, Bartow, 
Fla. The invention relates to furnace-fronts ; 
and its object is to improve the construction 
of this part, to increase durability, and render 
the fire-bed more accessible. A further object 
is to improve the construction of water-jack- 
eted doors used in furnace construction. 
Among the many advantages, the horizontal 
construction facilitates the care of the 
fire; and a certain fire-door is water-jacketed, 
preventing the door from becoming highly 
heated and warping out of shape. 

MAIL-BOX W. O. Dresser, Cripplecreek, 
Col. This box is intended for use for street 
and rural delivery of mail-matter. The inven- 
tion provides a novel construction of box made 
of metal and sultably constructed of the differ- 
ent plates secured together. A plate may be 
provided in front to receive name and number. 
The drop-lid can be thrown open and will re- 
main so while letters are being placed in the 
box. If desired it may be cast In aluminium 
for attachment to office-doors, club-rooms, 
rooming-houses, etc. 


SQUARE.—D. B. Lyyxcn, 


arch 


Reno, Nev. The 


improvement pertains to squares, and has for 
its principal object the provision of such a tool 
the ald of which a number of operations 


by 





biting and tearing his bianket or clothing while 


the handle and biade may be provided with 
the usual scales upon beth sides, and in the 
handle is an opening for hanging the tool. 
Near the center of the handle an opening is 
formed to receive the level. 





Machines and Mechanical Devices. 

AUTOMATIC DAMPER AND VALVE 
REGULATOR.—C. EB. Sanrorp, Oswego, N. Y. 
This device admits of general use, but is of 
peculiar value in cases where the mechanism is 
desired to be simple and reliable, and more 
particularly where the apparatus is provided 
with electric circuits in which it is desirable 
to prevent the circuits from being closed by 
any means so as to remain closed, battery en- 
ergy being thus conserved. 

TREADLE-HAMMER.—C. M. Nue.sen, 3 
Blaagaardsstrede, Roskilde, Denmark. In this 
improvement the rear end of the hammer-arm 
is secured to a plate spring, the lower end of 
which is connected through the medium of 
rods, and a system of similar springs pivotaliy 
mounted in the underframing to another spring 
is in turn coupled by a strap fitted with an 
adjusting-screw to a further spring movably 
connected at both ends to the underframing, 
so that the last-named springs can be brought 
nearer to or farther away from each other 
by means of the adjusting-screw, whereby the 
hammer can be raised to greater or less extent, 
according to the blow to be delivered, by de- 
pressing the treadle. 

ORE-CONCENTRATOR.—M. R. Lyie, Oak- 
land, Cal. This invention concerns Itself espe- 
cially with the construction of a concentrator 
or dry washer. The object of the inventor is 
to produce a device which is simple in con- 
struction and which subjects the ore-bearing 
gravel or earth to a succession of separations 
by gravitation. Means are provided for agi- 
tating the device during the concentration pro 
cess. 

REGISTERING DEVICE FOR PRINTING 
MACHINES.—W. H. Watpron, New Bruns- 
wick, N. J. The invention relates more par- 
tieularly to such wall-paper-printing machines 
in which the paper is run two or more times 
through the machine for successive impressions. 
The object is to provide a registering device 
for multicolor-printing machines, arranged to 
permit a quick, convenient, and easy adjust- 
ment of the printing-rolls relative to the im 
pression-cylinder to secure an accurate regis- 
tering of the printing-rolls with a previous 
impression on the paper. 

VOTING-MACHINE.—J. P. Paynter, To 
peka, Kan. Among the several objects of the 
inventor are, first, to prevent fraudulent vot- 
ing by providing certain safeguards of a me- 
chanical nature; second, to protect the voter 
from espionage while giving him unrestricted 
choice as to candidates and parties; third, to 
previde certain improvements in construction 
end operation whereby the general purposes of 
a voting-machine are carried out more effictent- 
ly. The mechanisms provided are automatic. 
WHEELBARROW-BEARING. — J. STANLey, 
New York, N. Y. The object of the invention 
is to provide a bearing for wheelbarrows, hand 
trucks, and other wheeied vehicles, easy to 
apply, and arranged to produce an equal dis 
tribution of the load on both ends of the axle, 
to reinforce the forward ends of the frame- 
beams, to insure an easy running of the wheel, 
and to prevent the latter from falling out or 
being forced out of position. 

DERRICK.—E. A. Sonn, Bedford, Ind. The 
inventor's object is to provide an apparatus in 
which the source of motive power, the drums, 
and all of the gearing are connected with the 
derrick as an integral part, and all arranged to 
turn with the boom and mast, producing there- 
by a self-contained derrick and avoiding the 
usual practice of leading the boom and fall 
lines from the derrick to a power-house lo- 
cated at some more or less distant point from 
the derrick. 

BRAIDING-MACHINE CARRIER.—R. Han- 
Tuscn, New York, N. Y. The object of this 
improvement is to provide a carrier having an 
adjustable racer-base to allow of readily and 
accurately fitting the base on a race-plate of 
any desired thickness to allow of taking up 
wear and to permit of conveniently and cheaply 
renewing the base in case the same is com- 
pletely worn out. A further object is to allow 
convenient removal of the yarn-guide for re- 
pairs or other purposes. 


Prime Movers and Their Accessories, 


ROTARY ENGINE.—H. M. Lorton, At- 
LANTA, Ga. This Invention relates to a type 
of rotary engine in which the rotary piston 
has radially sliding blades adapted to be pro- 
jected beyond the periphery of the piston dur- 
ing a portion of the revolution. A piston of 
this character is employed In connection with 
a casing of generally oblong form. The in- 
ventor provides an interior surface of the 
casing on certain curves of his own devising 
which he finds to give improved results in 
securing smooth and easy operation of the 
engine free from pounding. The engine al: o 
has various other improvements including a 
new arrangement of the ports, designed to bal- 
ance the pressure against the blades during a 
portion of their travel. 





Rallways and Their Accessories. 
SWITCH..J. C. Scarce, Philadelphia, Pa. 


—— 
erate the switch by a passing car or train, 
The inventor’s principal object is to provide 
means for efficiently operating the switch in a 
simple manner without greatly Increasing the 
cost of the equipment, and also to improve 
the form of the switch itself. It is applicable 
to steam, electric, and in fact, all other forms 
of railways. 

CAR-JOURNAL BOX.—-A, V. Perparp, San 
Lulg Potosi, Mexico. The object of this in- 
vention is to provide simple novel details of 
construction for a car journal-box which will 
permit the use therein of the standard brass 
and facilitate the free removal of a worn-out 
or split brass without excessive loss of time 
be merely raising the box sufficiently to re- 
move the bearing-weight from the brass that 
is to be displaced, and thus enable the in- 
sertion of a new one. 

RAILROAD-TIE.—-J. L. CatLert, Vincennes, 
Ind. Mr. Catlett's invention is an improve- 
ment in steel cross-ties. In his construction 
the ties are laid along the road-bed, the rails 
laid thereon and secured in place. No gaging 
is required, since the ties themselves gage the 
rails, and as the ties are of uniform size no 
blocking is required. When properly ballasted, 
the ties are immovable and traffic tends to 
fix them more securely. The track is more 
easily kept in shape and the rail will be free 
from depressions due to imperfect ties. 

APPARATUS FOR LAYING AND TAKING 
UP RAILWAYS.—G. 1. Rrrcnis, Crossett, Ark. 
Mr. Ritchie's Invention relates to an apparatus 
for laying down and taking up railways which 
is adapted particularly for use in connection 
with temporary roads, such as those which are 
constructed in lumber districts. In this in- 
dustry rail or tramways are frequently laid 
through forests, and when the supply of tim- 
ber along the road is exhausted the road is 
taken up and relaid, these operations frequently 
recurring and involving considerable expense. 
The object is to provide a practical means for 
doing this work quicker and at less expendi- 
ture. By his arrangement he is enabled with 
great facility either to teke up or lay down 
a railway, dispensing with all hand-labor ex- 
cepting in bolting up or unbolting fish-plates 
to connect or disconnect track-sections. 

RAIL.—H. Herpen, Wellsboro, 8. E. Fircn, 
and J. H. Burecoynr, Jn., Galeton, Pa. In this 
patent the invention relates to certain improve- 
ments in rails, especially those for use upon 
railway-tracks, and includes a method of con- 
structing 9 railway-track with such rails. The 
principal objects of the invention are to pro 
vide for more rapidly and conveniently laying 
rails and for more efficiently securing them in 
position upon the track and to each other. 
RAILWAY-RAIL JOINT.—J. T. Evans, New 
York, N. Y. In this instance the invention has 
reference to improvements in joints for railway- 
rails-——the inventor's object being to provide a 
joint of novel construction that may be readily 
placed in position. and secured without the em- 
ployment of bolts as ordinarily used with fish- 
plate joints. 





Pertaining to Recreation, 
GAME APPARATUS.-W. J. Hami.ron, 
Franklin, Pa. The purpose here is to provide 
an exceedingly interesting and amusing game 
and one that will tax the patience of the 
player, in the playing of which it is required 
to transfer marbles or other rolling objects 
from a tunnel or subway io a plane surface 
above it, which surface is provided with open- 
ings communicating with the tunnel, the trans- 
fer to be made by shaking the device until 
all have passed through one at a time, it being 
required to keep the extracted objects upon 
the plane until all objects have been landed. 





Pertaining to Vehicles. 
COMBINATION BED AND CARRIAGE 
FOR CHILDREN.—S. D. Carmicnar., Tama, 
Iowa. This contrivance may be readily taken 
apart and folded together, either for storage 
or transportation of the structure, and again 
assembled in position for use. It affords the 
maximum of comfort to the occupant and may 
be converted into either a cariole or a bassinet 
when desired, and possesses all of the advan- 
tages of the indoor uses for which the latter 
are usually employed. It is comparatively 
cheap to manufacture. 

BREECHING.—C, A. ACKENHAUSEN, Leaven- 
worth, Kan. The object here is to provide a 
leather breeching for harness which will more 
effectively resist the destructive strains to 
which the breeching 1s necessarily subjected 
and which will also enable the breeching to be 
constructed more easily and cheaply than here- 
tofore. The end is attained by forming the 
body and ‘stays of the breeching of an integral 
section of leather, to which the holdback and 
hip straps are attached by rings or buckles. 

VEHICLE-WHEEL.—G. L. Gtaser, New 
York, N. Y., and J. Otsen, Jersey City, N. J. 
The purpose of this invention is to provide a 
wheel which contains in its inner circumfer 
ence, not in contact with the roadway, an 
elastic or pneumatic cushion which takes up 
and diminishes any shock or jar upon the axle 


as the result of the wheel rolling over uneven 


roadway and which contains a mechanical con 
trivance constructed so that the driving-hub 


may be instantly displaced from its center when 
at rest and will as quickly recover its normal 
center, or, in other words, the hub may assume 
eccentric centers to which it may be pressed 
by shock or jar and will instantly and auto 








may be conveniently performed. 


In this device | 





The design in this case !s to automatically op- 





matically resume normal center. 
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Designs. 

DESIGN FOR A CHAIR.—W, F. Wirrica, 
Cody, Wyo. In this instance the designer has 
produced a new, original, and ornamental ar- 
rangement of a chair in a very skillful and 
graceful manner. The whole frame is made 
up of antlers, The seat and back upholstered, 
and the latter shaped like an inverted shield, 
in the upper part of which a circular clock 
is inserted. 

DESIGN FOR A ROSARY.—H. F. Neuer, 


New York, N. Y. The ends of the main length 


of this beautiful article, are brought together 
and fastened in a heart, pendent from which 
is a short continuation of the above mentioned 
length holding at its extreme lower end a neat 
and chaste crucifix. 

Norr.-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 


Please state the name of the patentee, title of 
the Invention, and date of this paper. 











Business and Personal Wants. 


READ THIS COLUMN CAREFULLY,—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the y desir- 
ing the yy iu My ty ~~ , RAL 
to give the number o . 
— 7 UNN & CO, 











Marne Iron Works. Chicago. Catalogue free. 
Inquiry Ne. 7570.—For manufacturers of con- 
tinuous tietilling apparatus. 
“U. 8." Metal Polish. I 
Inquiry No. 7571.—For manufacturers of ma 
chines for making sboe laces, corset laces, etc. 
Drying Machinery and Presses. Biles, Louisville, Ky. 
uiry No. 7572.—For manafactarers of large 
oa Sach as are used in n.usic boxes. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, O. 
Inquiry No. 7573.—Wanted, address of parties 
doing pressed metal work. 
Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 
Inquiry No. 7574.—For manufacturers of hand 
wagon wheels. 
WANTED.—Patented specialties of merit, to manu- 
factureand market. Power Specialty Co., Detroit, Mich. 
Inquiry Ne. 7575.—For manufacturers of elec- 
trical novelties or burglar alarms and supplies. 
The celebrated “ Hornsby-Akroyd” Patent Safety Oi! 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 
nquiry No. 7576.—For manufacturers or dealers 
ar minte lass ; also address of firm making fancy pic- 
ture and mirror frames. 
I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 
Inquiry Ne. 7577.—For manufacturers of rubber- 
covered casters. 
WANTED.—Purch for M Molybdenite and 
Wolfram. Apply Monasite, Box (73, New York. 
Neo. 7578.—For manufacturers of small 
mps. 


free. 








laquiry 
vacuum pw 


For SALE.—U. 8. Patent Right No. 730,757. Rotary 
roasting oven for drying grain or bakin: cereal foods. 
Address J. B. Galbreath, Decatur, Mich. 

Inquiry Ne. 7579.—For manufacturers of white 
and colored door knobs. 

A practical man wishes to inveet $2,000 in a well-estab- 
lished machine shop. Must bear investigation. Invest- 
ment, Box 173, New York. 

inquiry Ne. 7580.—For manufacturers of blanch- 
ing machines. 


I have for sale the patent of a Folding Umbreila sure 
to sell at sight. Offers solicited. Mrs. A. Studams, 732 
Federal Street, Camden, N. J. 

. 7581.—Wanted, address of parties 
te le Re. 3 for Swiss music boxes. 

WANTED. —Ideas regarding pateutable device for. 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 773, New York. 

Inquiry Ne, 758%.—For manufacturers of practi- 
cal rotary or turbine gas engines. 

For SALE.—Paying up-to-date metal working piant- 
Best location ; good building. $75,000, or wili sell large 
interest to right man. Chance, Box 778, New York. 

Inquiry Ne. 7583.—For manufacturers of biot- 
ting pa 

I have for sale the U. 8, and all foreign rights of new 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 

Inquiry Ne. 7584.—For manufacturers of lenses 
such as are used in miniature cameras. 

WANTED.—A Young Man familiar with drafting to 
assist superintendent in an iron casting pliant. Good 
opportunity for ad t if ble. Draftsman. 
Box 773, New York. 

Inquiry Ne. 7585.—For manufacturers of chain- 
making machinery. 





Manafacturers of patent articles, dies, metal 
stamping, screw hine work, hard specialties, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Jaqeiry No. 7 .—For makers of the instrument 
called the ** Leak Finder,” used for locating leaks in 
underground water mains. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 48 East 80th St., New York. Write to-day. 

Inquiry Ne. 7587.--For machines to make stapled 
and drawn push brooms. 

Manufacturers of all kinds sheet metal goods. Vend- 
ing, gam and chocolate, matches, cigars and cigarettes, 
am bt made of pressed steel. Send 
samples. N.Y. Die and Model Works, 508 Pearl St., N.Y 


von wiry Xe. 758S8.—VYor makers of rubber pillow 








W ANTED.—A man cf experience; capable of running 
a factory that is manufacturing heavy machinery. 
Should have $25,000 to invest in the business which can 
be shown to be profitable. We don’t want the money 
without the man. The experienced man is the Grst 
essential, Address Heavy Machinery, Box 117, Station 
A, Hartford, Conn. 
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HINTS TO CORRESPONDENTS. 





Names and Address must accompany al) letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 
References to former articles or answers should give 
date of paper and page or number of question. 
Inquiries not dinr ble time should be 
peated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all elther by 
letter or in this department, each must take 
his turn. 
Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
houses manufacturing or carrying 








Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. tice 10 cents each. 

Sette _soternd to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


American 


will attract a body with an ultimate velocity 
of 7 miles a second at the moment it would 
strike the earth, How can I find the corres- 
ponding velocity with reference to the sun and 
the moon? A. You will find the solution of the 
problem of fall from infinity in Watson as 
above, or in Young’s “General Astronomy,” Sec- 
tion 429. We can send you the book for $8.25. 
3. If we imagine a tunnel through the earth 
and through its center (or 8,000 miles long), 
then letting a body fall into it, what would be 
the maximum velocity, and at what point in 
the tunnel would that velocity be attained? 
A. A body falling through the earth as you 
describe will have its highest velocity at the 
center of the earth. The finding of the velocity 
is a problem of analytical mechanics, to which 
we refer you. 4. If a bullet sent out from a 
rifle and in a perpendicular direction wil! reach 
a height of one mile, how far would it go at 
an angle of 30 degrees with the horizontal 
plane? A. If a bullet wil! rise a mile in a 
vertical direction, it will rise to the same dis- 
tance when rising at an angle of 30 degrees to 
the horizon. 5. What would be the weight of a 
cuble foot of water at a depth of 8 miles? A, 
The compressibility of sea water is 44 millionths 
per at phere at 12 deg. C.; that of pure 











(9849) W. C. N. asks: 1. What is) 


quarry water (or sap)? What effect bas it on 
stone, and how is it gotten rid of? A. We 
would say that quarry water or sap is the 
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water or moisture which is absorbed in stone | 
cut from the portion of a quarry which is be- | 
low the level of the ground water in the terrti- 
tory surrounding the quarry. Many kinds of 
stone are sufficiently porous to absorb a con- 
siderable quantity of water in this way. 
Quarry water may be got rid of by allowing the 
stone to season or dry out by exposure to the 
atmosphere. 2. Also define these terms used in 
construction: “Needles,” “chases,” “staggered.” 
A. “Needles” are the vertical struts which are 
used to support or jack up a wall temporarily 
when the underpinning is taken out. “Chases” 
are cavities or recesses left in walls to receive 
pipes or wires. The term “staggered” is used 
to describe methods of spacing different arti- 
cles, such as the rivets in a riveted joint of a 
boiler. When each rivet in one row comes op- 
posite the space between the rivets in the ad- 
joining row, the rivets are said to be “stag- 
gered.” Fig. 2 shows three rows of rivets 
which are not staggered. Fig. 1 shows three 
rows of rivets which are staggered, 

(9850) L. L. says: Some years ago 
the ScIENTIFIC AMERICAN gave a very simple 
way of measuring approximately the width of 
a river without any other instrument than a 
measuring tape. A. Select a tree or other con- 
spicuous object on the farther bank of the 
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river, as A. Select another tree or stake on 
the near bank of the river, as B. Measure off 
any convenient distance—say one or two hun- 
dred feet—from B to the point ©, which shall 
be in the line AB. Select a third tree or stake, 
as D, and complete on the ground the paraliel- 
ogram BCED. Then find the point F on the 
ground which is in line with ZO and also in 
line with DA, and measure the distance from 
Eto F. Then AB will equal BD multiplied by 
BC divided by EF. 

(9851) D. L. asks: 1. Kindly explain 
through your magazine how, by experimenting 
with a pendulum, it has been calculated that 
the gravity force of the earth is 289 times as 
great as the centrifugal force at the equator. 
A. The force of gravity at any place is deter- 
mined from the time required by a pendulum of 
known length at that place to make one oscilla- 
tion. The centrifugal force of the earth at the 
equator is determined from the length of the 
day, or the velocity of rotation of the earth at 
the equator. This gives the vaiue of centri- 
fugal force as 0.1112 of the mass of a body at 
the equator, which makes the body lighter by 
this amount. The force of gravity at the equa- 
tor is 32.0902. Hence if there were no centri- 
fugal force, the weight of a body would be the 
sum of these two, or 32.2014, which is the real 
mass of the matter of the body. Hence centri- 
fugal force lightens a body 0.112/32.2014, 
which equals 1/289 very nearly. You can find 
all these matters demonstrate’ in the library | 
of the university of your city, The Mbrarians | 
will assist you to find what you <eed, or the | 
professor of mechanics or astronomy will advise 
you. Watson's “Theoretical Astronomy” will ' 
contain It. 2. From an infinite or very great 
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distance, in an astronomical sense, our earth 


water at the same temperature is 47 millionths, 
while at the freezing point it is 50.8 millionths 
The temperature would vary considerably as 
we descend in water. Upon this datum you can 
calculate the density at a depth of 8 miles. 
We must say that your questions remind us of 
an examination paper in college, and we never 
liked to take examinations. 


(9852) F. L. J. asks: 1. In your is- 
sue of August 5, 1905, Query 9722, there is 
described an experiment with a cent and a 
spool, I have tried this carefully several times, 
but without success. Kindly give me more com- 
plete directions. A. Your failure with the 
spool and cent experiment is perhaps due to 
your having the cent too far from the end of 
the spool when you begin to blow. The pins 
should be driven into the spool so that the 
cent is less than a sixteenth of an inch from 
the spool, When you blow, the cent will then 
be pushed up against the spool and held there 
tlll you stop blowing, the spool being held verti- 
cally down. A disk cut from a calling card 
and as large as the end of the spool or larger 
will be drawn up from a greater distance below 
the spool; 2. How can I make a small trans- 
former for transforming 110-volt alternating 
current to direct current of about the same 
voltage? A. A transformer of the ordinary 
sort will not change an alternating to a direct 
current. You require a motor dynamo for the 
purpose, if you wish to obtain any considerable 
current. For small currents you may use an 
electrolytic rectifier. 3. Why are permanent 
magnets made of steel, while the cores of elec- 
tro-magnets are made of soft iron? A. If an 
electro-magnet is always to be magnetized in 
the same way, and it is not necessary to demag- 
netize it suddenly, the core is not made of fron 
but of steel. Many dynamos and motors have 
the field cores of steel. When an electro-mag- 
net is to be demagnetized suddenly, as when 
the armature is to vibrate like that of a tele- 
graph sounder, the core should be of soft iron 
in order to demagnetize it suddenly, and make 
the click quick and sharp. 4. Why are élec- 
tro-magnets always wound with a great deal of 
fine wire? A. Blectro-magnets are not always 
wound with many turns. They are wound with 
the calculated number of turns to produce the 
degree of saturation necessary for their work. 
5. Would they not give as good results if 
wound with a few turns of heavy wire, pro- 
vided the number of ampere turns was the same 
in each case? A. Electro-magnets are not 
wound with any coarser wire than can be 
avoided, in order to keep the current as low 
as possible for the work to be done, The heat- 
ing is in proportion to the square of the cur 
rent, hence with twice the current there wil! 
be four times the heating. For this reason a 
larger number of turns of finer wire are better 
than a smaller number of turns of coarse wire. 
6. Can the speed of an induction motor be 
lowered with a resistance in series with it? A. 
The speed of an induction motor may be altered 
in a number of ways. One of these is by a 
controller similar to that of a trolley car in 
the motor circuit. These methods of control 
are quite fully explained in Oudin’s “Polyphase 
Apparatus and Systems,” which we can send 
you for $3.00. 

(9853) J. C. H. writes: I saw an ar- 
ticle No. 9806, page 306, dated October 14, 
1905, in which R. L. L. asks a question about 
potential energy, and your editor says he did 
not know the definite answer. The following 
solution is the most plausible. When the 
coiled spring is placed in the tube and acid 
put on, a certain portion is dissolved, say the 
millionth part of a cubic centimeter. This 
gives a millionth part of a cuble centimeter 
in which the remainder of the spring can un- 
coll and exert its energy. In this way the 
dissolved portion is always giving room for 
more expansion. The questioner asks whether 
the heat in the coiled spring is greater than 
in an uncoiled one. This difference is so 
small and would amount to such an infinitely 
small amount, that it could be left out of 
question, A. If the explanation of the case 
of the colled spring dissolved in acid as given 
above satisfies our correspondents, we are quite 
satisfied that they should adopt it. It is a 
case for quoting Mr. Lincoln’s famous certifi- 
eate of recommendation of something which 
was presented to him: “If this is the sort 








thing he would like.” 
the spring to behave that way. We should expect 
it to grow weaker as it became thinner during 
its solution till at last it would have no elas- 


We should not expect 


ticity left with which to uncoil. Its reaction 
against the band which held it would diminish 
till nothing of the steel was left. 


(9854) W. B. S. says: In the edition 
of your paper of July 15, 1905, question No. 
9603, F. L. asks whether a bullet dropped 
from the muzzle of a rifle would reach the 
ground quicker than one fired from the rifle 
at the same elevation with the rifle held per- 
fectly horizontal. I understand your answer 
thereto, but to my mind it does not explain all 
the factors entering into the problem. For in- 
stance, the bullet fired from the rifle Is acted 
upon by two forces, |. e., the propelling force 
of the powder which forces the bullet In a 
direction diagonal te the pull of gravity, and 
the pull of gravity ; whereas the bullet 
from the muzzle of the rifle is acted upon by 
the one force only, 1. ¢. the pull of gravity. 
It thus seems to me self-evident that when 
bullet is fired from the rifle there is a 
behind it which in a degree counteracts 
pull of gravity, that is, this horisontal 
would tend to keep the bullet in, ihe alr 
than would be the case without this 
Moreover the bullet traveling in a horlzogta 
direction would consume the extra time 
sary to cover the horizontal distance, 
the bullet dropping from the muzzle 
have only the perpendicular direction to the 
earth. Why would it not then require leas 
time for the bullet to travel the perpendicular 
than the oblique distance? Would the speed 
of the bullet fired from the rifle or the resist- 
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as factors? A. The prob 
a rifie ball shot horizontally and another drop- 
ped vertically is a very old one, and there ts 
no disagreement among scientific men regarding 
it. All the books say the same about it, that 
both balls keep in the same horizontal plane 
as they move. The force of the powder drives 
the bullet horizontally and has no influence 
upon its downward motion. It falls by gravity 
alone, just as the one dropped vertically does. 
As you say, there are two motions in the bullet 
which is shot and one in the one which is 

This statement makes the whole mat- 
ter plain. The writer has performed the e- 
periment probably thousands of times, and 
never with any deviation in the result. Both 
balls strike the ground at the same time. 
Neither the difference in the speed of the two 
bullets nor the resistance of the alr 's con- 


(9855) O. F. N. writes: Question No. 
9806, asked by R. L. 1, about the energy of a 
colled spring, seems to mg to be of great Im- 

. The energy must be somewhere, 
even if the spring is dissolved in some acid, 
That is my opinion. I have formed theories 
about that which I besitate te advance, as 
am inclined to believe that you would 
publish the same, as these theories seem to 
against your own judgment that nobody | 
it, A. We are not looking for theories 
the energy of the coiled spring 
acid, but for facts. Has anyone 
recovery of the energy during solution, to 
us what becomes of it? One speculation is 
no better than another if given by 
who has not experimenetal 
in support of his Inference. It is not 
tion of our own judgment, but one of exper!- 
mental evidence. Anyone having experimental 
evidence on the matter can have a hearing. 


(9856) G. B. aske: In projecting ® 
lantern slide upon a screen with &@ 
double convex lens the Iines on 
when viewed close to the screen, wi 
or two, give the colors of the 
ever, the observer goes back ten 
more from the screen all this 
mediately disappears. Will you 
why this color effect is not equa 
this distance. I understand, of r 
chromatic lens Is used there will 
color effect. What I do not 
why, vyhen you see it so plainly at a | 
you cannot see it equally plainly at 1 
although all the other parts of the 
equally visible at either distance, A. 
of a picture are visible to the 
subtends an angle at the eye of 
of are. This is the limiting 
without optical assistance. 


ture with lines projected 
Jens, the lines fill more 
also do the interference fringes on 
of the lines. At 20 feet distance 
screen a space 
quired to fill t 
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NEW BOOKS, ETC. 

Parstens’ O1Ls, Colours, AND VARNISHIES 
Edited by Paul N. Hasluck, Phila-| 
delphia: David McKay, 1905. 12mo.; 
pp. 156. Price, $1 

This work is a digest of information con- | 
tributed by experienced chemists and color |} 
manufacturers, scattered through the columns | 


of the building world, and gives concise data 


aubject, in «a form convenient for samdtiay tne 


rington. New York Orange Judd gaeparp LATHE €O.. 
Company, 1905. 8vo.; pp. 158. Price, 
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on the general principles and Layee 0 . Engine and Foot Lathes cable testing and working. 


St. Cincinnati, O. This book gives an account of sux 





5O « ents 


tivation, training, raising for exhibition and 
market, hybridizing. origin, and history of the 
chrysanthemum, written to show that not tn 
secret arts and practices, but In a plain course 
of procedure, are attained the results as demon 
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BrearnNer’s MANUAL OF SuBMARINE CABLE} 
TESTING AND WoRKING By G.M DRILLING Hypravuiic Tastes. By Gardner S. Wil- 
Baines. New York The D. Van a liams, M.Am.Soc.C.E., and Allen 
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DEATH’S LABORATORY 
“Patent medicines are poisoning people throughout 
America to-day. Babies who cry are fed laudanum 
under the same of syrup. Women are led to injure 
: June themselves for life by reading in the papers about 
; 3d the meaning of backache. Young men and boys are 
robbed and contaminated by vicious criminals who 
lure them to their dens through seductive advertise 


ments. 


CRIMINAL ALLIANCE OF THE NEWSPAPERS 
WITH FRAUD AND POISON 


“Newspapers have done se much to create the suc 
cess of ‘fakes’ in medicine that their duty is clearly 
to help remove them, It sounds high-minded for 

July Journalism to bark ferociously against the reign of 

8th graft in politics or in high finance, but it can practice 
a litule rea/ reform, if it chooses, by canceling some 
of the mest profitable results of its own limberness 
of conscience."’ 


THE GREAT AEC AN FRAUD 


vullit ‘ ! this year some 
seventy f in the purchase of 
atent me dic i wa w huge quantities of 
October cheahet. anappalling amor esand narcotics 
7th a wide assortment of vari r ranging from 
powerful and dangerous heart pres ts to in 
sidious liver stimulants; and ccess of all 
other ingredients, undiluted fra: 


PERUNA AND THE “BRACERS” 


“So well recognized is the use of Peruna for its 


alcoholic effects that a number of Southern papers 
advertise a cure for the ‘Peruna habit... What makes 
Peruna profitable to the maker and a curse to the 

October = community at large, is the fact that the minim 

28th dose first ceases to satisfy; then the moderate « 
and finally the maximum dose; and the unsuspecting 
patron, who began with it as a medicine, goes on to 
use it asa bever: age, and finally to be ensiaved by it 
asa habit.’ 
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CONSPIRACY AGAINST THE 
FREEDOM OF THE PRESS 


“So it was no mean intellect which devised the 
scheme whereby every yr omy = ay in Ane is 
Nov made an active lobbyist for the atent Medicine 
autor Association. The man who did it is the present 
4th president of the organization; its executive head in 
the work of suppressing public knowledge, stifling 

public opinion, and warding off public legislation. 


LIQUOZONE 

**Liquozone is sulphurous and sulphuric acids (cor- 
rosive poisons) heavily diluted; that is all. Will the 
compound destroy my ee in the body? A series of 
November (¢sts conducted by the Lederle Laboratories answers 
the question in this summary: ‘To summarize, we 
18th would say that Liguosone had no curative effect, but 
did, when given in pure form, lower the resistance 
of the animals so th at they died a little earlier than 

those mot treated.’ 


THE SUBTLE POISONS 

Nostrums there are which reach the thinking 
classes as well as the readily gulled. Depending as 
they do for their success upon the lure of some subtle 
drug concealed under a trade-mark name, or some 
December piate not readily obtainable under its own label, 
these are the most dangerous of all quack medicines, 
2d not only in their immediate effect, but because they 
create enslaving appetites, sometimes obscure and 
difficult of treatment; most often, tragically obvious. 
Of these concealed drugs, the headache powders are 

the most widely used.’ 


| Other Articles to be Announced Later | 


If you can not secure these issues from your dealer, they will 
be mailed to you on receipt of price, which may be sent in the 
form of stamps. Address P. F. COLLIER & SON, 430 West 
Thirteenth Street, New York City. 
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Al BOON TO THE BUSY 


How often, when you reach your ‘phone, do you 
S\ forget the number you 
want? You must either 
lose valua 
bie time 
4 \ searching 
through a 
bulky book 
or post up 
your regular correspondents conspicu- 
ously where others can see. The 


Automatic Telephone 
Card Index 


saves you alltrouble. It may be attached to any tele. 
phone ina minute. It consists of a handsome aluminum 
case, holding 170 names of concerns. The cards are 
alphabetically arranged and can be quickly and easily 
taken out, When you are through with the one you 
are using it returns to its place automatically. 






Price 50 Cents EAacw 
SENT POSTPAID 


Special tow price in Jots. This is a most attractive 
and efficacious advertisement for a house to give to its 
best customers. We print your name and business on 
one or both sides as desired, in quantity orders only. 
Whole weight is only 4 ounces. Sure to be in every 
business office in the country before many montbs, 
Write for sample Index, sending W cents. Money re. 
turned if you are not satisfied. 


AUTOMATIC CARD INDEX COMPANY 
Dept. A A, 327- 331 Bleecker St., Utica, N. Y. 


AnAutomatic Pump 


that works wherever there isa « 










The Niagara 
@m, USED AND ew 
S. (:OV ERNMENT, 
Is made in all <ises. Free booklet and 
terms to agents upon request. 


Niagara Hydraulic Engine Co 
140 Nassau St., New Yore 
Factory Chester, Pa. 





STEAM TURBIN ‘ES. — THEIR ~ CON- 


struction, Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1 . 1307, 

paz 2, 1400, 1447, 1370, 1372. ° The 
articles ave all been prepared by experts in steam 
engineering. Price W cents each, "ay mail Munn & 
Co., %1 Broadway, New York City, and all ne wscealers. 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 
They are mechanical, 
simple and durabie.Will 
pump hot or cold fluid, 
thin or thick Requires 
no skilled mechanic. Most 
tae at least cost. All parts 
oterchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 

ne attachment. Niustrated Catalogue free 
ABER : PUMP co.. 4 Wells St., Buffalo, N.Y.. U.S.A. 


Get a Rapid Sketching Device 









, and with 
it. Does in TWO aE emp by the old 
style tee-eqnare VE. It saves time and temper. The 
device shown, with 90 x 9% inch board, two 19-inch white celluloid edged 
scales (any 7 quadeation) only $17.75. You can’t afford to be without it. 
Send NOW for onr descriptive cirentar 


diated nv 2 DRAFTING MACHINE CO., 
‘20-226 Seneca St., Cleveland, Ohio. 


MACHINES FOR —_— 
SCRE 
THREADS. 


Any size up to 1 diameter, 3" 
long. Four sizes of machines. 
S®™ Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 1064, Waterbury, Conn, 
SPECIAL Machines or Parts made to order: new 
devices developed ; successful experimenta! work done 
reasonabiy; skliled labor; good fociitics 
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How To Increase 
Your Business 














EAD carefully, every 
week, the Business 
and Personal Wants 

column in the 


Scientific American 


This week it will be found 
on page 491. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order, 

Watch it Carefully 
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MARINE GAS EN 


“It Is Self Starting” 


Ivpran River, Micu., October 14, 1906, 
Motor Ce , Bay City, Mich, 
as m can refer anyone to me in regard to 
1y motor runs perfectly. There m one thi 
that you do not mention—IT IS SELF START- 








ooe-quarter turn in the me ruling, but that ts all 

Your rotary timer starts the engine every time. 

you mention this in your catalogue, but for a perfect motor it 
ean’t be beat. Yours truly, 


CAPT, WM. F. DAGWELL, 


Bay Crrv, Micn., June 10, 1905, 
zy Motor Co., Bay City, Mieh. 
oun After using the 12 H. P, engine which you in- 
stalled in my be at, I am pleased to report to you that the en, 
od my expectations, As you know I 

makes of eaghees and I am fully Convinced 

a in satalled for me is superior to » neers 

have us all ny experience I have never had engine 
any make that has required as litt.e attention, or r that would 
start as realy. In all my use of the engine I have never 
’ mt . I have kept actual count of 
various 








points alon 
either starti ng lever or a rned the va, el, simply ing the en. 
gine by means of the commutator. ELF STARTING. 
T am so well pleased with my engine thes I feel it my duty to 
write you this letter, Yours truly, 

CHAS. CORYELL. 


Send 1¢ cents in stamps for complete illustrated catalogue 
Address Dept. W. 


MOTOR CO., LTD., Bay City, Mich., U. S. A. 


Member of the National Ass'n of Engine and Beat Mnfrs. 


SUBMERGED 


Electric Motor Co. 


MENOMONIE, WIS. 


Applied to any boat in a moment. 
Absolutely practical. Noiseless, 
O lorless § 


thre all being in —e- 
end rudder, anves room in 


boat, 
te « . Auxill 
iivont and bows 


'. val 
Price. Propeller and 4 Cells 
Battery, $110. Catalogue free. 








Apply it yourself. Makes a finished arava vel roof. 
to lay in rolls of 108 square feet. blk for “mena circular 


d pric coe feal and Ce., 
eee § Battery PL. Mow Work 








S THE “LEADER” 
1} H.P. Gasoline Auto-Marine Engine 


Built like a watch. Beautifully Finished. Accu- 
Constructed. 






Nolsslem in ration. = for launche 
from 15 to 19 feet in length, 

5.00 - no discount. guar- 

anteed. ‘erfect Speed Control. Complete 
descriptive catalogue upon 


MANUFACTURED BY 
CLAUDE SINTZ, 
92 8S. Frent St., Grand Rapids, Mich. 


THE INTERNAL be # oF THE 
Or the BA pny or ia —yF of a subject 
of, value. to. all Interested a Price *) 

[ Broadway, 


cents each, by mail. Munn 
New York ¢ ‘tty, and all ne 


Head and Shoulders Above ‘Em All 


This polishing is fitted with 2 
three-jawed ch olding w 
inch. ‘This: added ‘idea is a Ratuos 
all users will appreciate. 
List Price, $4.00 


Our catalogue ought to be before yeu 
now, Send address. 
Greenfield, Mass. 
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Grant-Ferris Co., Troy, N.Y. 
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Engine $33.50 
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‘s to start—No cams, valves, 
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WORKS. 
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1425 Jefferson Fee Detroit, Mich. 
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ducts, sewers, etc., and the discharge over 
weirs. All the computations of figures con- 
tained in this volume, except a few funda- 
mental ratios, have been made with the slide- 
rule, and only such accuracy has been sought 
as can readily be obtained by this method, To 
the hydraulic engineer the tables will prove 
a source of reliable data. 


THe Copper Hanpsoox. Vol. V. Com- 
piled and published by Horace J. 
Stevens. Houghton, Mich., 1905, 
8vo.; pp. 882. Price, $7.50, 

This, the fifth edition of the Copper Hand- 
book, represents a year of careful, steady 
work, A great mass of material from thou- 
sands of different sources has been closely ex- 
amined, the most important facts gathered 
therefrom, and verified as fully as possible. 
Statistics have been furnished by a great ma- 
jority of the officials of the various govern- 
ments. Like its predecessors, this volume has 
been written along systematic lines. The work 
of passing upon the honesty and responsibili- 
ty of various mining companies has been car- 
ried much further this year than in any pre- 
ceeding edition of the book. There are very 
full and interesting chapters on the History 
of Copper; Geology of Copper; Chemistry and 
Mineralogy of Copper; Metallurgy of Copper; 
Uses of Copper, etc. The chapters on the Cop- 
per Deposits of South America, Europe, Africa, 
Asia, Australia, and Oceanica contain much 
valuable and thoroughly up-to-date informa- 
tion. An index worthy of the book is given. 


SoiLs AND Fertiiizers. By Harry Snyder, 
B.S. Baston: Chemical Publishing 
Company, 1905. 16mo.; pp. 294. Price, 
$1.50. 

A knowledge of the contents of this book 
would go far toward making a good farmer. 
The work includes all of the topics and labora- 
tory practice relating to soils as outlined by 
the Committee on Methods of Teaching Agri- 
culture appointed by the Association of Agri- 
cultural Colleges and Experiment Stations. 


Seconp Year CHeMistry. A Handbook 
for Laboratory and Class Work. By 
Edward Hart, Ph.D. Easton, Pa.: 
Chemical Publishing Company, 1905. 
16mo.; pp. 165. Price, $1.25. 

The author has produced a valuable little 
textbook, in which one of the salient points 
dwelt upon is the extreme care necessary in 
qualitative as well as quantitative analysis. 
The book will prove of value in all schools. 


THe CEREALS IN AMERICA. By Thomas F. 


Hunt. New York: Orange Judd Com- 
pany, 1904. 12mo.; pp. 421. Price, 
$1.75. 


A very valuable book, dealing with an agri- 
cultural subject of vast importance. The ce- 
reals have been treated principally with refer- 
ence to their American environment, although 
valuable foreign data has often been included. 
It should form a textbook for all agricultural 
schools and colleges. The entire subject, from 
the planting of the seed until the finished 
product is marketed, is ably discussed. 


METHODs OF ORGANIC ANALYSIS. By Henry 
C. Sherman, Ph.D. New York: The 
Macmillan Company, 1905. 8vo.; pp. 
245. Price, $1.75. 

The purpose of this work is to give a 
connected introductory training in organic 
analysis, especially as applied to plant and 
animal substaaces and their manufactured 
products. The greater part of the book is de- 
voted to quantitative methods for food mate- 
rials and related substances. It will prove an 
excellent textbook, and the description of 
methods was written primarily for the use of 
third-year students in the School of Chemistry, 
Columbia University. 


THe SYNTHETIC DYESTUFFS AND THE INTER- 
MEDIATE PRODUCTS FROM WHICH THEY 
ARE Derivep. By J. C. Cain, D.Sc., 
and J. F. Thorpe, Ph.D. London: 
Charles Griffin & Co., Ltd. Philadel- 
phia: J. B. Lippincott Company, 1905. 
8vo.; pp. 405 

This book is designed to serve the purposes 
of a laboratory textbook for the use of stu- 
dents in the chemical! laboratories of techni- 
eal schoo.s and of colleges where technical 
subjects, connected with this branch of higher 
erganic chemistry, are taught. A _ theoretical 
knowledge of chemistry is presupposed. To all 


who are in any way intérested in the subject 
of dyestuffs, we can confidently recommend 
this work 


A MANUAL oF Minina, By M. C. Ihiseng, 
C.E., E.M., Ph.D., and Eugene B. Wil- 
son, Mining and Metallurgical Engl- 
neer. New York: John Wiley & 
Sons, 1905. 8vo.; pp. 723; 337 fig- 
ures. Price, $5. 

This book is based on a course of lectures 
upon mining, delivered at the School of Mines 
of the State of Colorado, and is issued with 
the advice of its board of trustees. Part I. 
contains a brief geological review and a dis- 
cussion of such points as the engineer must 
include in his report, that is, the preparatory 
and development work, systems of mining and 
the plant for power, holsting, pumping, and 
ventilation. Part II. embraces the practice of 


_[ prospecting, drilling, blasting, shafting, tun- 


neling, and timbering, In addition to some re- 
marks upon the examination of mines. Al 
though designed as an elementary treatise for 
the use of those desiring a reference book, the 
book contains, within a derate P the 
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line of loose-leaf devices in the world. 
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Dr. Ridpath is dead, his work is done, but his family derive an 
income from his History, and te priat our price broadcast fer 
the sake of more quickly selling these few sets would cause 
great injury to future sales. 

The reason for Dr. Ridpath’s enviable position as an 
historian is his wonderfully beautiful style, a style no 
other historian has ever equaled. He pictures the great 
historical events as though they were happening be- 
fore your eyes; he carries you with him to see the 
battles of old; to meet kings and queens and war- 
riors ; to sit in the Roman Senate; to march against 
Saladin and his dark skinned followers; to sail the 
southern seas with Drake; to circumnavigate the 

globe with Magellan ; to watch that thin 
pri of Greek spearmen work havoc with 
the Persian hordes on the field of Mara- 
gy | thon; to know Napoleon as you know 
Roosevelt. He combines absorbing in- 
terest with supreme reliability, and 
makes the heroes of history real living 
men and women, and about them — 
compiete weaves the rise and fall of empires 
a such a fascinating style that history be- 
comes i 200,000 Ame- 
ricaus own and love Ridpath. 
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nett ... 806,426 most trying conditions. or gas. 2 and 4 cylinders, Great power | Cloth cutting machine, G. L. Ballard. 
Boat, subme rgible surface, T. H. Wheless.. 806,223 } ay Nae for r catalog. for small engines. Easy running. Write | Clothes fastener, J. Childs ....... i 
bh. p. . " 
Boller, J. M Coyeee 806,524 per J. JAGER CO for flustrated Price List. Clothes line apparatus, G. Dawson. . on 
Bolt clipper, A. L. Moore. .806,165, ‘806, 480, 806, 481 + oe ° Clothes line holder, W. McOlay............ 
for filing Papers, etc., W. F. Bockhoft 806,301 Cor. High and Batterymarch Sts., ASTER COMPANY Cluteh device, T. L. & T. J. Sturtevant.... 
record, Sines odendeanedenn sie 806,200 Bosten, Mass. ‘ 1591 Broadway NEW YORK CITY | Clutch, pulley, J. C. Sojeba........ 













HERS’ $3.00 A YEAR 


“ome” American 
Homes av Gardens 


$3.00 « year; of, with the SCIENTIFIC AMERICAN, $5.00 a year. 
Measures 1034 x 14 inches. 72 Pages. Colored Cover. 


This is a thoroughly practical yes dang wi 
qi. eps home and its surroundings. An ideal 
i with buildings but with country life as wil 
ve oe magazine has been to stimulate among its 
readers a wider interest in the beautifying of the home. 
The articles deal with not only the house exterior but the 
interior plans and arrangements and the subject of decora- 
tion as well. The g as an adjunct or frame of the 
mansion, receives its full share of attention, and each issue 
contains examples of artistically planned gardens, large and 
small, old and new. Theis will be pubis in cack ome 
some large estate, and the reader will be taken over the 
buildings and s as a visitor. There will also be pub- 
1905, Cover lished articles with all phases of practical country life. January, 1906, Cover 


ALSO DURING 1906 ARTICLES WILL BE 
PUBLISHED ON 


The kitchen and how it should be planned (a series); 
Historical places in America ; 


$3.00 A YEAR 



































Jaly, 









DURING 1906 ARTICLES WILL BE PUB- 
LISHED SHOWING 


How curtains may be made at home ; 
How furniture may be covered by the woman of the house; 
How the amateur may decorate the room with home-made The house of the Colonial period ; 

stencils ; Gateways to estates ; 
How a water garden may be laid out and built ; ‘A Sheraton Sideboardin a New England Home | [tow the house of a bygone day may be remodeled and 
The use of statuary for garden decoration. pyc poe converted into a modern home. 































eerie b Senet pistes 00 Dewey cnttad peer, sad io chbentdy Gated by bndoeme on vings made from photographs taken especially for 
this publication. The colored covers change monthly hoy reduced black and white specimens above), AMERICAN HOMES AND GARDENS 
should have a place in every home. Send $3.00 to-day and receive the beautiful November and December issues without charge. Single copies, 25 cents, 
postpaid, or they can be obtained from any 


MUNN & COMPANY, Publishers, SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK 
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Valuable Books| 


Scientific American 
Reference Book 


12mo. | 516 Pages. Hppgzeses. © 6 sGotored 
Pilates. Price 
The result of oo neries of 
yam generations of readers 
correspondents is cryscal- 
book has 


m in course of pre ion 
for months. fi it is ~ — 
ble to ev 


tore: i t bod 
rs ot pen se ev y- 
The book con’ S08 Face ae 
and is mu — 
and more exhaustive. — 
anything of the kind which 
has ever been attempted. The 
“Scientific American fer- 
ence Book ” has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticilans. information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday reter- 
ce- more useful than an en- 
eyclopedia, because you will 
find what you want inan in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
the SCIENTIFIC AMERICAN to present to the purchasers 
of this book a remarkable aggregation of information. 


Home Mechanics 
for Amateurs 


This book bas achieved an unparalleled success in one 
eek, and a Special Edi- 
tion of a: oqutes bas been 
ordered. It by far the 
est and best book on 


such a low price. It tells 
how to make things, the 
right ee ‘only ” pa 
—at small expen It will 
prove of value to you— 
much more than Py uu real- 
ize. Do things with your 
hands. Send for a circular 
bg a circu- 
only a ce 
Sosk a to postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 


370 Pages 346 Engravings Price $1.50 
TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE MN. HOPKINS 
Revised and Greatly Enlarged. 2 Octave Volumes. 1,100 
Pages. 0 Iiustratens. Cloth Bound, Postpaid, 
$540. Half Morocco, Postpaid, $7.0). 
EXPKKIMENTAL SCIENCE is so well known to 
many of our readers that it ts hardly necessary now to 
sty. e a description of 
this work. as 
decic ed 
ago that 3 ‘would be 
prepare 
new edition of this work 
y 














ents in wireless tere- 
raphy, for example, 
ave been made. t 


or ‘hly up-to-date, and 

eine bie object in view 
pages have 

been sadet pe 

count of the in 

s f th 





e4, 
poomeaty bound in 





REVISED and ENLARGED EDITION 


Cyclopedia =" 


15,000 Receipts. 734 Pages. 
Price, $5.00 in Cloth, $6.00 in Sheep. $6.50 
in Half Merecce. Post Free. 

This work has been re- 

vised and enlarged, 
900 New Formulas, 


The work is so arranged 
as to be of use hot only to 


reular contain full 
Table of Contents will 
be sent ~ apenesiet. 
Those y have 
ope Cehopedia may obtain 


1901 APPENDIX. 
Price, bound in cloth, $1.00 
post paid. 








* Stage Hiusions and Scientific Diver- 


MAGIC sions, including Trick Photography. 


ing, s w or d-swallowing. 
ventriloqui mental 
magic, 


mak voi- 
oe. it’ aS Sastefally 
= ome bs 


By A. A. Hopkins. 48 pages.” ke cae 


MUNN & CO., Publishers, 361 Broadway, NEW YORK 





Cre _ separator, 


Coltivaten c. J. heats 
Cultivator, E. Haiman 


Door, grain, T. C. Thomas 
Doors and the like, 
E. Hensley 
Doors, epecating ‘sliding, 
Drawing frame, L. W. Pe 
Dress shield clamp, C. 


Electric 
Noeggerath 
Electric furnace, R. W. 


Electric light hanger, H. 
Electric machine, dynamo, 
Electric motor stopping 
Carpenter .......++« 
Electrical apparatus, resi 
Steinmetz .........-- 


Electrode for 


Kother 
gy | 

Elevator system, 
FEmbalming table, Guiding ¢ 


Enameled ware and 
making speckled, W. 
Engine seers device, 


Saati M. .h Pugh 
Excavator, W. H. A 


Eye; 
Fubrie cutting machine, 
Farrier’s tool, A. C. Ho 
Faucet, J. F. Ferry 
Feed water apeamaneie for 
Thomas .. 
Fence machine, 
Fence post, 
Fence post, w. 
Fence | stays, 


) ald! 
B. Wik 
tool 
Vo) ee ee es 
Fence, wire, B. 
Fender, R. L. Young .... 
Fiber cleaning mechines, 
burring, and Ike, Ww. 
Fiber cutting machine, A. 
Fifth wheel coupling, > 
Filter, centrifugal. L. 
Filter press, R. Pick 
Finger exercising device, 
Fire department coupling, 
Fire escape, portable, Par' 
Fire protector, B. F. 
Fire resisting curtain, 
Cloud 
truck safety app 
W. Nethery 
Firearm, E. E. 


Fluid receptacle closure, 
Manning & Armstrong 
Folding a 


Form or last, C. 
Fuel, M. Salomon 


Furnace grate, 7 J.’ Mer 
Furnace grate bar, G. 
Furniture, store, M. L. 
Gaff hook, 
Gage. See Axle gage. 


Garment, C. A. Powell .. 





burner, incandescent, 


Gas fixture attachment, 
regulator, automatic, 


Gasolene burner, R. H 
Gate construction 





Glass blowing rm 


— P. 





Cultivator, J. B. & L. B. 
Cultivator shovel or weeder, P. 


Current control apparatus, 


Wilson 


current transforming device, 


Electric generation and dictribuiion 
E. lewlett 


Electrical ring furnace, K. 
electrolyzers 
manufacture of bleaching 


Elevator hatchways, automatic closure fo 
J. W. M 


Hay 
aoe 7 og rican pnend 


Exerciser, infant, L. *K. Martin ... 


Exercising apparatus, C. C. Perey 
Expanding device, J. K. Penfold 
giass mounting, J. R. Van Tasse 


ug “solving wir 
B. Wood . 


Cc. Watson 


Fluids, device for equalizing the pressure of, 
adjustable table, 


Furniture, floor fastening tor, J. 

Baker 
J. Leekhart 
Game apparatus, J. Becker 


Garment fastening, J. Bischof 
Garment supporting device, C. 


cut off, automatic, R. H. 


. Wh 
Crawley & 
sine, 8. Hill . 


Collapsible chair, Schustek & Andrews..... 806, 
Collars, making fold, J. M. Beiermeister... 806,315 
Combination case, pocket, W. Mersbach.... 806, 
Compass head, G. Schoenner ..:........... 806,581 
Compressors, automatic controller for elec- 
trically actuated, N. A. Christensen.... 806,462 
Condensing plant, R. Schneider ............ 806, 
Condensing plant, surface, A. Giesler...... 806,132 
Condiment holder, C. F. Monroe........... 806, 
Conductor signal, sectional, F. E. Case.... 806,638 
Confectionery machine, W. 8. Dillon....... 806,649 
Containing device, G. Steck ............... 806, 
Controller finger, adjustable, F. B. Case.... 806,639 
Conveyer, P. Burchardt .............s.0008 806, 103 
Conveyer link, McKennan & Helander...... 806,700 
Conveyer, screw, G. L. Chatfleld........... 806,643 
Conveying, distributing, and excavating ma- 
x teria a, sng for, “" W. Blaisdell..... 806,732 
topper refin ‘urnace, gealey....... 806, 621 
Copy holder, "h. Hill et a Sosseceves : evceves 3 
Cotton press, P. Dunford ...........s.ee00 806,245 
Crate, collapsiifle egg, 0. W. Allison wegewes 806,448 
Cratt, folding, E. Kreutzberg*et al........ 806,350 





Pelegrin. : 
Atwood.... 806,002 


Curb, gutter, and vehicle track for high- 
ways, combined, J. Owen.............4.. 806,563 
Curling iron, F. M. Woelffle..............+. 806,386 





nating and direct, J. 8. Pevear......... 806,752 
Current generators, automatic paralleling 

device for alternating, G. A. Burnham. 806,318 
Current motor, P. H. Foy..........-.++«05+ 806,249 
Current systems, means for ascertaining the 

wer factor in attecnating, jon 

ME dnc hhesdaksoens ne bape 620 +0.0 ban 806,573 
Curtain fixture a, J. D. Henson...:.. 806,141 
Curtain pole, ee 55s saennees 806,513 
Curtain = and oumnaee support, combined, 

° NEE Gacascss ou stecdobicesouden 806,155 
Curtain roiler, G. J. Record............-.+- 806,427 
Cutter. See Cheese cutter. 

Cutting mechanism, F. E. Strasburg....... 806,308 
Dead, apparatus for <abesibihiie the, J. M. 

EP eee 806,756 
Decorticating machine, plant, a. 

Penmaes Catan’. $ bases cee 806,429 
Dental ligature applier, J. Sorenson -. +.» 806,300 
Dental lates, suction attachment “for, J. 

A. Johnson ........... wncaed a 
Depositing machine, A. W. Copland . 806,109, 806,110 
Desiecating —, J. C. MeLachlan...... 806,747 
Desk, G. G. Street .......-.0.005- se ceeee 806,304 
Disk feeding and BEER mac meio A. H. 

Neureuther ...... if sasha 16,359 
Displaying rack, rug, Cc. i. “O'Neal. ogee 806,705 
Distillation of wood, BE. B. Weed.... 806,606 
Dividers, W. A. Bermard ............++506: 806,627 
Door casing protector, M. A. Brown........ 806, 450 
Door check, A, Kruse ..........+-00++ .. 806,545 


F. D. 
‘enney 





Drill bit cutting apparatus, J. A. G. 
NS ic abn a Shatle Ded se 82.0 cae 806,347 
Drinking straw, W. H. Dewender.......... 806, 
Dust collector, W. A. Derby, reissue....... 12,414 
Dye and making same, blue azo, T. 
Ce, SET eee eee 
Easel, H. 8. Stevenson .......-...eseeeeeee 806,716 
Electric cables, device for preventing the 
pecgrene in| Of, @.. Ba. . raverwssusbe 806,728 
mates ig” controlling and reversing switch, C. 
, GOIORONE cc cc cvccnsesegececesemeete 806,735 











R. Berry. 806,516 
H. H. Wait. 806,217 
apparatus, > 
stance for, © 


Meiser .. 


used the 
liquors, R. 


ka Bosse 
. C. Aldrich. 
Embroidering = a. L. Herzog. a 


e — thereof, 


J. Kobler.......- 
Ww. B. 
Re pa chases as 





explosive, 

















ile, EB. an 
ins 


boil 



















roller for 
Youlten ... 
M. Sheakley 








Trent 





E. B. Kursheed 
W. F. Koontz. 
ker & pernen 
806, 16) 


. 806,174 


J. & 
P. Plantinga 


F. Stokes .. 806, 
0. Wiederhold... 8€ 
Reiter 













Hydrozone 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical pete. 

Send ten cents to pay postage on 

free trial bottle. Sold by d- 

ing Druggists. Not genuine unless 
label bears my signature : 


Qt Ceattanctant 


Dept. U,63 Prince St., N. ¥. 


Write for free booklet on Rational Treat- 
ment of Disease. 

















THE Nufite Y*t*s Lamps 
For Home, Store and Street 


We also manufacture Table 
Wall Lamps, Chandeliers, 
Etc, 100 Candle Power 
geven bones ONE CERT. No 
° 


Wicks. ° y 
THEY SELL AT SIGHT. 


Absolutely safe. 
Exclusive territory to good agente, {27 Write for 
Chicago Light Co, Deps a, Chicago 





American Jump Spark Ignition Apparatus 
nga 9 Ir oa THE 8U°CESS OF YOUR ENGINE 

tune Am. vee dleng 
Spark Ph 

poles, ek Pag, with seins 

core. It laste 

nitely. 

the recognized standard 

of the world. Write for catalog, 

= 5, steamed COIL ce., 





Fox Masa. 
Aute Supply Co., 1609 Pky vary N, Y. City. 
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SPENCERIAN 
STEEL 





The 
STANDARD AMERICAN Bran 
FOR OVER FiFrTy YEARS 
Have been subjected to the test 


of years and are recognized for 
all purposes The Best. 


SPENCERIAN PEN Co. 
349 mR TBM New York. 




















FILO DISC DRILL 


ties Se LIGHT WORK. 
These Great Advantages! 
The PEE ean be teotiy ch from © to 1600 witheut 
gorpion or shifting be! can be 
rive, with equal safety, gs chalet oF or largest drills 
within ite ——- & won time and great 
saving in drill breakage. i be Bend oa tor Dell Drill Catalogue. 


wW.F& INO. BARNES ©0., 


Established 1872. 
1999 Ruby Street, - . Reeckford, Ii. 


ELECTRO MOTOR, SIMPLE, HOW TO 





ing amateurs to awake a motor wh ven 
advantage by a oe yo from a battery, and 

hn soy would are sufict ae a foo 
or mechive ul py over one 

er. With fi figures. "be ined ae te nO AMEN. 

CAN SUPPLEMENT, No, No. 6 ‘ To be 

had at this office and from 





wane te ete! 
sorbent Bhan, Sort Pian We are th 


Deven ay ‘oer ‘Oanal mt... Providence, R,I. 
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RADIUM And RADIO-ACTIVITY 


E Scientific American Supplement has published the most com- 
plete information on the subject of Radium and Radic-Activity that 


has thus far appeared. The following articles, written by men who 
have played a prominent part in the discovery of the marvelous properties of 
Radium, should be read by every student of chemistry and physics : 


These Scientific American Supplements comprise what may well be 
considered an admirable text-book on the subject of Radio-Activity. 


Price of Scientific American Supplements, 10 Cents by Mali for 
each number mentioned. Order through your newsdealer or from 


MUNN & CO., 361 Broadway, NEW YORK 
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It 
Sells 


Itself ! 


Is EASY TO GET 


Because of its attractive appearance 
Because of its wealth of pictures 
Because of its interesting articles 
Because of its appealing individuality 


It costs but $1.00. 


a free sample copy 


For it costs only 


your address and two references to 

















The Four-Track News 


THE POPULAR TRAVEL MAGAZINE 
SUBSCRIPTIONS FOR 


IT’S DIFFERENT 


It’s always bright 
It has excellent talking qualities 
Write for our specially liberal terms to agents and 


Hundreds of agents have made hundreds of dollars 
in a short time, getting subscriptions for 


The Four-Track News 


To see it is to want it! 
To want it is to have it! 


It is a bonanza for Live Agents, especially at our new terms! 
A sample copy and our special terms to agents will cost you nothing. Send 


GEORGE H. DANIELS, Publisher, Room 26, 7 East 42nd 8t., New York 


Easy 
for 


Agents | 


Because of its educational value 

Because of its entertaining qual- 
ities ; 

Because all the world is its field 


$1.00 per year 
Write for them ! 

















































Before the cold 
weather sets in 


Get a 
Residence 
Telephone 


It saves cxpx 

It saves t . bills 

lt mea nience and econemy. 
Ka ace “ 


NEW YORK TELEPHONE CO. 
15 Dey Street 


A MONEY MAKER 


= 
eS = am Hollow Conerete Buliding Blocks, 
~~ Best, Fastest. simplest, Cheapest 


re Machine. Fully guaranteed. 
THE PETTYJOUN CO. 


ous N oth Street, Terre Haute, Ind 











ON TIMELY TOPICS 





Each number of the Scientific American 
Supplement costs 10 cents by mail. 





SEWAGE AND ITS DISPOSAL. A 
review of modern methods. By H. LEM- 
MOIN.- CANNON SCIENTIFIC AMERICAN 
SurrLementT 1551. 

ELECT RC LIGHTING FOR AMA. 
TEVURS. How a small and simple experi- 
mental installation can be set up at home. 
SC(RNTIFIC AMERICAN SuUrrLEMENT 1551, 

CHEMICAL AFFINITY. Simply explained 

SLR OLIVER LODGE. Scigntiric AMB- 
RICAN Seanaaeae 1547. 

CASE .HARDENING. By DAVID 
FLATHER, ScignTivic AMERICAN SUP 
PLEMENT 1547 

ELECTRIC IGNITION SYSTEMS. A 
comprehensive article by EK. W. ROBERTS. 
SCIENTIFIC AMERICAN SurPLEMENT 1946, 

CONCRETE. A general article on its merits 
and defects ScrenTiFIc AMERICAN SUP 
PLEMENT 1543 

REINFORCED <ONCRETE. Some of 


its Principles a: Applications with practi 
cal Hiustrations SCIENTIFIC AMERICAN 
S vPrLements 1547, 1548, 1551. 
ELECTRON gy THE ELECTRO- 
Nic TH are discussed by SIR 


OLIVE k obo Af in SCIENTIFIC AMERICAN 
SUPPLEMENTS 5 * 1429, 1450, 1451, 
1432, 1435, 

THE PANAMA CANAL is described from 
the engineering standpoint in ScienTiric 
AMERICAN ScrPLement 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
rg oe AMERICAN SUPPLEMENTS 1425, 
1320 i427. ae is38 soe. ee. 83, 

Si, 437 aan 32 


HOW TO Tag ai Ere 
T IRE GRAPH 
PPARA VS ATS ALL COST is 


told in SCIENTIFIC AMERICAN SUPPLEMENT 
5. 


SUBMARINE NAVIGATION. An ¢x- 
haustive review of the subject is published 
in ScrenTiric AMPRICAN SUPPLEMENTS 
$414, 1415, 1222, 1225. 

SELLER S AND ITS REMARKABLE 
PRO TES are fully described in 
SCIENTIFIC AMERICAN SuPPLemMENT 1450, 
The paper is illustrated by numerous en- 
gravings. 

THE, fT SORAL, work OF THE 

1 ANGLEY. A painstak- 
ing discussion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, ScleNTIFIC AMBRICAN 
SurrLemMents 946 and 94 

LANGLEY’S AERODROME, Fully de- 
scribed and illustrated in ScreNn ri Fic AMERI- 
CAN SuPPLeEMENTS 1404, 1405 and 1546 

STEAM TURBINES. Their Constructic: 
Operation and Commercial Application, 
SCIENTIFIC AMERICAN SUPPLE 1447, 1390, 
1391- £398. 1922, 1400, 1447 7 

he articles have all been 
prepared by experts in steam engineering, 

PORTLAND CEMENT MAKING is de. 

acribed in excellent articles contained in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1435, 
1465, 1466, 1510, 1511. 

AERIAL NAVIGATION, Theoretical and 
Practical Discussions, Pictures and Descrip- 
tions of actually-built dirigible balloons and 
acroplanes will be found in ScrenwTiric 
AMERICAN SupPLemMents H6L 149, 150, 
Si, 1404, 1405, 1415, 145 

THE TANTALUM LAMP. A full illus. 


trated description amp havir 1 metal 
lic filament and burvine ut oF vithont 
prelim wiry heating appears in ‘Tt < 


AMERICAN SUPPLEMENT 3523. 

THE WATERPROOFING OF FABRICS 
is thoroughly discussed in ScrenTiric Am: 
RICAN SUPPLEMENT 1522 by an Awe 

THFIOR AND Cotta ms TRVUC. 

N CE is the 
wr: painstaking art — 
aos ~y? hh SUPPL Sone e 
BLee rec IGNITERS FOR Gas EN- 
NES are discussed in SciENTIFIC AME- 
a AN SUPPLEMENT 1944, 

CARBURETERS, « subject of immense im. 
portance to automobilists and the users of 
oll engines, is well treated in Screnwriric 
AMERICAN SurPLeEMENT 1508. 

EPICYCLIC TRAINS, which play an im. 
portant part in toothed gearing. are ably 
described in ScrenTiIFic AMERICAN SUPPLE- 


MENT 1524. 


ee - cere 
Each number of the Scientific American 
Supplement costs 10 cents by mail, 
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‘Noteworthy Articles) 


| Lamp, incandescent ofl, E. B. Flora, reissue 


|Lamp, inverted, ¢ Reiss 


| Pile for plera or pier casings, F. Shuman 
| Piles and timber, composition for preserving, 
P 


| 
Planter, seed. C. D. Johnston 
rk 





561 Broadway New York 
_ 





Governor, electric and pneumatic, T 


y 
7 | nae EE Ae ES 806,150 


Giovernor for poeumatic motors “automatic, 


J. Whee . - 806,608 


Grading and ‘ditching machine, RB " Bussell.. 806,431 


Grain ascot re J Be Cornwall eeveccccoses 806, 597 
Girapple, Ul "‘pardingten PTTTTITTTrT tty 806, 408 
Grapple, shock, J. B. Schuman ............ 5, 437 
tirate, A. B. Cluntes ceresccccocece . 806,396 


Grater, W J. Curry . 806,040 


Grates. journal bearing bar for roc king bar, 
G. A. Ellis 


Grill, W 4. Koneman 806,475 








| Grocer’s bin, R. Winchel ° . 806,719 
(Gunes and the like, rear sight for, G. P. 
Herrick . 806,142 
Guns, rivet cutting tool for air, H. F 
j Plummer Sees, 4005 
|Hair drying device, ¢ B. Potter ose +. SOG,1SS 
Hiand, artificial, H. L eo cece eee 506, 126 
Harrow, G. W. & €C. E MS cces N16, BOG 
Hay loader, G. Plummer ‘ soe, 181 
Hiead dress, lady's, A. Boe bm. cove 806,000 
Heating furnace, W N. Beat 806, G28 
Iieating system, automatic draft regulating, 
C. Faust . 806,653 
| Hide working machine, A. A. Hutchinson S06, 256 
Hinge, blind or shutter, ¢ Purrington sO, 364 
liog trough, H. B. Bookout . 806,317 
Hioiating and conveying device, J. H. Dick 
inson ** 
he — machine, L. 
Ilo M gE. 1 
Ilose coupling, Hene Sykes 
Hose coupling, armored, F lr. Greentie ld ° 
Iiot water bag, L. Allenberg . 


Hut vehicle “ rT. Hanna 


Incubator, H. H. Blackman S06, 08 | N 

Ingots, apparatus for stripping molds .from, ! 
C. L. Taylor 

Inhaler Ww I. Stearns eee 

Insulated wire, G. Ul. Rupley . -. SO6.575 

Insulated wires, making, G H Rupley 806,574 


Insulating and other purposes, manufacture 
of materials suitable for, Whitney & 
Robinson .. 806,608 
Insulating electric conductor, |. Kitsee .... 806,348 
Insulating electric conductors, G. H Rupley 806,576 
lusulating electrical conductors, G. H Rup- 


ivy 806,577 
Insulating, method of, W. 8. Moody su, 696 
Inaulator, componite I Stelnberge 86 509 
Insulator, electrical, H. Sinclair 806, 588 
Insulator, high voltage, G. W Thomas SG, 717 


Intra-urethral applicator, B. ¢ Abernethy. 806,447 
Invalid chair and tractor therefor, I. W 
Schmidt 
Jar and cover, J. W Allen 
Jar closure, KR. Ubl 
Journal lubricater, W. H. Daniels 
K 


Kettle, Michael & Anderson 
Kettle, tea, W. 8. Day 
Knife, J. EK. W. Currier 
Kaitting machine, J. BE. Rowe 


| Ladder, B. G. Mitchell 86, BS 
Ladder or perch, Stoker & Hubbell 806,597 
Ladder platform attachment, 4 A Mil 
bradt 86,162 
Ladder, propped, M. M. Rouse : su6, 501 
Lamp, tneandescent electric, J. C. Wormley. 23 


Lamp, Incandescent oil, H. Jacobs 


Lamp, portable electric, J. H. Goehat 
Lantern attachment, C. Malmo 7 
|} Lawn sprinkler, H. Hamilton 806,341 
|Leather for the manufacture of boots and 

shoes, machine for bendmg and stretch 

ing, FP. Cousin 806,113 
Lemon juice extractor, BE. L. Nickell...... 806,279 
Lens holder, H. 8. Mills see 806. 








Life preserver, J. E. Gagne ecccesece 806,250 
Lifter See Wagon body lifter 
Line guide, E. F. Bue h seceees 806,102 
Liquid cooler, H. G. Cordley ° 806,112 
Liquid fuel storing and delivering system, 
Campbell & Hall - ... 306,634 
Liquid meter, W. Hagepiel . .. 806,541 
Liquid vaporizing device, A. Hayes . 6,189 


Lock for nutes and belts and the like, D 

Marshall . oe 
Locomotive, C. W. Paget .. . . 
Locomotive tender, W. P ” Re het SEP. ccceese ' 
Logging apparatus, W. Earnest ............ 
Loom, H. Wyman ceene 
Loom beaming machine, H. Garnett........ 
Loom controlling mechaniam, W. Donner .. ! 





Loom for weaving double pile fabrica, G 

Zimermann . ... 806,729 
Loom warp stop motion, H. Wyman «eee 906,725 
Lubricant receiving devices for driven parts, 

manufacturing, W. J. Reid 806, 560 
Lubricating engine trucks and driving Sour: 

nals, apparatus for, J. Fridgen....... 806,130 
Lubricator, A. L. Matteson ...........0+. 806,421 
Lubricator attachment, W. C. Schulz .... 806,198 
Lubricator attachment, F. Anderson .. 806.514 
Magnetic blow out switch, C. BE. Carpe nter. 806,738 
Mail box, H. H. Wiltfong . S06, 385 
Mail box delivery device, W. M. Shelton, 

et al .. --. 806,505 
| Malling card souvenir, L. Braun . 806,631 
Map hanger, J. J. O'Leary --.» 806,426 


Match boxing machine, W. H. Parker, 
806,486, 806,487 
Matrix blank making machine, L. Quanchi, 





re lawue 12,416 
Measuring device for shoe lasts and foot 

coverings, Engelhardt & Folach 7 806,531 
| Me asuring instrument, electrical, E F 

Northrup . RO 
Medical powder application, D. W. Rees 806, 188 
Metal forming presses, cut off attachments 

for, D. T. Graham ; 806,123 
Metallic case, foldable, J. P. Brady...... 806, 458 
Metallic mat, P. J. Slrom ... 806,754 


Milk sterilizer or pasteurizer, F. H. Morse. 806,607 
Mine and the Iike, submarine, E. A. 


Jeffreys . ath 806, 258 
Sere. ©, Bi Bee ceccvccsscvocecnss 806,145 
Mold, F. M. Sawyer oho ann nee 
Molding machine, W. J. Patchell .......... 806,179 
| Mothproof bag, G. M. D. Manahan P 806,549 
| Motor and engine, G. 0. de Sanderval 806,195 
| Motor control aystem, E.R. Carichoff 806,635 


Motors, injecting and mixing device for 
8. F 


hydrocarbon, A. § Van de Putte 806,760 
Mower, G. D. & J. H. Johnsen os eauen 806, 250 
Muffler, exhaust, J. M. Porter S714 
Muste leaf turner, Gallinant & Dukarevich. 806,535 
Musical instrument, automatic, L. U. Jobes 806,149 
Nut, lock, H. G. Elfborg soe, 404 
Ol cup and bearing, C. H. Hartz 806,410 


Oiling device, vehicle axle, B. A. Rhoades. 806,498 


Ore concentrating plar +, metal separator 
for, H. C. Krause 806,414 
Packing case, T. H. Clement Jr 806,523 
F'n pe stock refining engine, H. G. Saecker. 806,193 
i river, ¢ H. Loew SUG, 34 
last ing tempering machine for, L. 
- 806,206 
Pen harpener, J. T. Higgins 806, GOS 
Pencils ' t 


ding attachment for, A 








Ww. I 806, 235 
Pepsin prevarath J. Altachul . 
Pessary. W Smart ; 
| Phenograph ° rd case, J. W. Campbell 
| Photographic posing chair, F. W. C. Poble 
Photographic print trimming apparatus, A. 
Metiregor : 


Photometer, B. B. Bolton ‘ 

Piane, automatic, L. U. Jobes 

Piano key repair clamp. KR. H. Walker 
Pier and pier cas ng, F. Shuman 





Smout .. a 806,501 
|Pin tumbler lock, G. B. Pie kup . 806,361 
| Pipe connection, train, J. H. Green 806,134 


| Pipe flanging machine clamping me« hanism, 
| L D. 


Lovekin 806,418 

Pipe hanger, W. A. Russell 806,192 
Pipe mold forming apparatus, J. K. Dim 

mie os 806,229 

Piston, D. BR. Morrison es «senses 806,167 
Planers, adjustable bed plate for wood, 
BR. Judd seses 





Plaque holder, J. L. Clar 
Plastic material, means for making articles 
of, A. D, Jeffrey ccessccees Ceereescece 806,472 


- 806,123 
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GAS ENGINE GENERATOR 


STEADY LIGHT FROM AN ORDINARY 
GAS OR GASOLINE ENGINE 


Not a makeshift, but a specially designed machine with bearings amply 
heavy to support balance wheel without a third bearing. Write for Bulletin 152 


ROCHESTER ELECTRIC MOTOR Co. 


10-12 Frank St., ROCHESTER, N. Y. 

















"iat ““AUTO-MARINE 
MOTOR” 


Sieeneed ender Susagh pony wk Anges 6, 1006. LAUNCH 


ro aot ty h. p. 
4 | came —_ epark Reversible. Speed control. Only three movi 
me made better if it cost five times as much. Mg 
“the y are selling so fast you “— be 
Auto-Marine eg om 
| Detroit Auto-Marine Co. 





No valves, gears, enya ded or 


Congres St, Detroit, Mich. 


Formerly a, PE, Consens °. 











ond tua 


ectable. mi 


any i be as a feather. 
ent ort- 
in plain 
complete in- 


se Corre- 
ential, 


Taiocee, tm, 


—“‘Have Some Style About You” — 


Motion Picture 


MACHINES and FILMS 
STEREOPTICONS and SLIDES 
For Public Entertainments, in 
Theatres, Halls, Show Tents, etc. 
Catalogue No. 


KLBINE OPTICAL CO., 52 State St., Chicago, If. 























if so 


Su USE GRINDSTONES ? 


we cab soppy you. Ali sizes 

mounted and eamonnted. always 

kept in stock, Kememper, we 

eres seleccing stones for ali |spe- 
i purposes. Send for catalogue “ 1” 


The CLEVELAND STONE CO, 
24 Floor. Wilshire. Cleveland. 0. 





ELECTRIC NECKTIE PIN 


A scientific novelty that 
— astonish A. 
© all appearance 


™ it 
is a handsome pecktie pin, 





seven beonth ored stones. 

7: pe pertect imitation of high 
gems. It has a del 

in the quan At the 
back of this jis pin are two th: 

of insulated copper wire which 


et. 
to opposite end of wire are two 
finger plates. To produce an electric flash of lighi from 
breastpin. you have only to o> proce the finger plates to- 
gether sudden i hem. To produce a con- 
tinuous light etrome on h to read by, simply hold the 
lates toxetber. ham a 5 the s' of your friends 
oO see Hy A breastpin suddenly low with fire, and as 
We —< rye snctrustions 
for adjusting wire to battery, ure suc- 
cess = Fret eee h Breasts in witht Dry Bat- 
and insulate’ wire, pack in a strong wo box. 
“Hise complete $1.00. If sent by mai! 10 cents extra 
to cover postage. 
GEBERT IMPORTING CO., Dept. 18 140 Nassau St., N.Y, 


Mound City Dishwasher 


The Only Scientifically Constructed 
Dishwasher on the Market 


vik it 


glass and silverware. co 8 be 
on gas, oll. wood or coal 
stove. Family size wil! wasn 90 
te 0 assorted pieces at one time. 
There is more popular demand 
for a cheap, practival and dara- 
ble Dishwasher than any article 
that car be mentioned. Ey, 
lady wants one. Agents wanted 
Our agents, both men and 
women, are making Big Money. 
Secure the agency tor this won- 











hs d 
testimonials, full ieulars 
and prices. ew 


| Mound City Dishwasner Co., 3685 Laclede Ave., St. Louis, Mo. 





BURN AIR-IT S CHEAP tice vy" 


store; no ter for} 

gute. also splendid” ee er 
18000 Harriser 

Wien Valv: notte =) 

and Alr in ont 
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tions for makin 
also such other s 
and caves. 

@ The winter diversions include instructions for making six 
kinds of skate sails and eight kinds of snow shoes and skis, 
ae 9 sre ps: pag to gans and a peculiar 
q Among the more instructive subjects covered are survey~ 
ing, wigwagging, heliographing and bridge building, i in which 
six different kinds of bridges, including a simple cantilever 
bridge, are described. 


g In addition to these, the book contains a e number of 
miscellaneous devices, such as scows, canoes, yachts, 
windmills, water wheels and the like. A complete table of 


contents sent on request 


MUNN & COMPANY 


Nine Sica New bows City 


BYS YS CYS GVO Gyo Oxo CuO eys 


361 Broadway 







For Christmas Giving 


Sie ore Sie ore 
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The Scientific 


American Boy 


By 
A. RUSSELL BOND 


320 Pages. 340 Illustrations. 
Price $2.00 Postpaid 


SJHIS is a story of outdoor boy life, suggestint 

a large number of diversions which, aside 

from affording entertainment, will stimulate 

in boys the creative spirit. In each instance 

ractical instructions are given for 
€ various articles. 


q The needs of the boy camper are supplied by the direc- 
tramping outfits, sleeping bags and tents; 
elters as tree houses, straw huts, log cabins 


WVo@Voevoovoove 


22, 
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rennwolf. 
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Tooth 
Soap 


Is antiseptic; 

reserves while it 
Peautifies. No 
spilling or wast- 
ing; convenient 
and economical. 


25 Cents 
At all Druggists 


STRONG'S 
Arnica Jelly anponapent 


Keeps the skin free from 

and pimples ping! af better eg 
sunburn or chapping; a so for cuts, 
bruises, burns and il eruptions. 
Keeps the skin soft, ana and del- 
icate. The collapsable metal tube is 
convenient and unbreakable. 

Take it with you wherever you go. 
dt your druggist hasn't 1t—Send to us. 
Sent postpaid on receipt of 25 cents. 


C. H, STRONG & CO. 
CHICAGO 


$5.00 Water Motor $3.50 





































aS —— —— 
Plow attachment, W. H. Suffield ......... 806,207 
Peow, Cink, W. B, Cee svciccesecevecvecs 806,322 
Plow, wheeled, J. R. Jones 806,261 
Plumb and level, combined, E. F. Jones... 806,674 
Pneumatic rapper, H. B. Griner ......... - 806,740 
Poison distributer, F, Splittstoser.......... 806,301 
Pool table attachment, Mascher ........ 806, 158 
Portable heater, C. T ER soccwevscccces . d 
Post. See Fence post. 
Ti Si ey MEOUINENE 66.006 cniwenecedecs coves 806,743 
Postal folder, etc., W. G. Young........... 806,228 
Power transmitter, fluid, H. Tuttle ......... 806,759 
Power transmitting device, C. W. Spicer.. 806,502 
Prepayment meter, J. J. Wood .......... 806,722 
Preserving ne SR and making the same, 

ht i SEP TRE cd bbh cadicss oetennedeb hana 806,540 
Press mat stay, French & Hauenstein...... 806,334 


Presses, tympan plate for, W. 


Fullard.... 806,73 
Pressure control, 


automatic, Crawford & 









Pe PL FER ey" 806,325 
Printers’ forms, truck for transporting, T. 

ee 305 
Printing machine, compound, J. L. Firm ... 806,247 
punins a. pressure controllin, de- 

vice for the air springs of, P. 

GEE hén ov ec nencn.cansess eens 806,463, 806,464 
Printing presses, vibratory distributer for, 

Be ED ive cccystssiecdehiseb teted 806,260 
Propeller, steering, G. Weatle ............ 806, 607 
Pulley rim section, expansible, C. J. Reed. 806,187 
Pulp screen, F. M. Chapman ...... 806,640, 806,641 
Pump, double acting, Zylberlast ...... 806,388 
|Pump drain, Ervin & Konantz ............ 806,330 
fa regulator, Watson & Jahn .........- 806,380 
}Pump, rotary, C. O. Farrar .........--+++- 806,651 
| Pum ing jack, E. F. Helm ........sse00% 806,140 
Punch and lace cutter, belt, W. L. Folden.. 806,333 
| Punching device, rotary, W. T. Batley.... 806,449 


| Punching machine, Porter & Currier...... 806,362 
|Punebing machine, agent’s ticket, A. D. 





GEE waWadss0sc0cg sods secsecineaeew ene 806,262 
Punching machine, ‘railway ticket, A. D 
oesenseees 806,265 
Radiators, foot warmer for attachment to, 
FB. GRW VSP cc cccessvvccccccecescess 806,432 
ee See F,. R cicctcecsisdédecsaded 806,273 
Rail joint, Haney ‘. " Laile ley ieee deere tes 806,741 
Rail protector, third, Kober & Watier .... 906,152 
Pe NOE. dis. SOUND 6.0 6 29 sicjaciccagessaseendee 806,280 
Railway coupling, W. T. Van Dorn........ 806,215 


Railway rail stay, H. H. Sponenburg, 
a4 


ae 806,376 








Appeals to Men of Pine Habits in Dress. 


It is particularly elegant and casy-fitting. It is made of the 
remarkably elastic Spring Needle Ag. which is knitted on 
machines of our own i 
culiar elasticity is the source of = pen utmost 

COMFORT AND SATISPACTION. 


It prevents the usual bagging and disagreeable 
LOOK POR THs = non-ciastic stretch. Cooper's underwear from 
e) first to last maintains the same rich, silky feel 
OD! lad PB) and easy, comfortable and natural fit. 
Union and omogeese suits in all weights 
and sizes—silxateen. cotton and wool. 
Handsome Booklet on request. 


COOPER MFG. CO. Bennington, Vt. 





This pe- 








Mullins 


Makes Everything In 


Art Architectural Sheet Metal Work 


Statuary—Omamental Sheet Metal Work—Skylights—Fireproof 
Windows—Art Metal Tile Roofing—Steel Ceilings—~ Finials— 
Wrought Iron Grilles—Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 

Our 120-Page Catalogue of stock designs wil! be sent on request. 
The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 








oO Wat otor 
Oe ee eet eect Shia’ Gon, | Railway rignal, electric, J. B. & H. % 
anteed. Attaches to any faucet. For POrTOLL - 6. eee eee eee eee ee ener eens 806,538 
polishing and sharpe For runni Railway tie, a “MeGranighan. ceaes 806, 357, 806, 358 
all kinds of light Picesliines La est Rallway tie, metallic, J. 8. Griswold...... 806,340 
and most powerful faucet motor. t- Railway tie, metallic, B. G. Bealor ........ 806,458 
fit includes emery wheel, buffing wheel, | Railways, electric switch for street, J. A. 
pulley and polisht material. Money Posey LSA RRR gt, RAMRE: FS 2 f 
r-funded if not satisfactory. Oath Oh, SUMED sn asc nndioeees US ates 806,710 
free. Motor delivered anywhere intime | Razor strop, flexible, W. T. Mann ...... . 806,419 
fur Christmas. Order now—before price Razors, machine for concaving, R. Martin. 806,551 
advances. Reduction furnace, F. W. Field............ 806,127 
MORTON MFG. COMPANY,: Dept. C, | Refrigerating pipes, coating, W. J. Hamil- 
ON bona bb 0sne dt obbeee phd (ndepes ..... 806,661 
130 Fulton Street, New York. Resilient wheel, I. Guiot .........25.600005 806,657 
———~—— | Rivet set retaining device, W. J. Tibbitt... 806,510 
WIRELESS TELEGRAPHY.—tt —ITS PRO- | Road bed equipment, J. D. Kneedler...... 806,151 
gress and Present Condition ocres- Rock boring machine, H. Flottmann ...... 806,128 
TLIC AMERICAN Sc PPLEMENTS eer Root climber, Baker & Ketchem.......... 806,622 
1$38 re 1389, 1383. jae Rotary engine, J. M. Ellsworth........... 806,124 
. Price 10 tae on. fy ist Rotary enzine, W. A. Sheahan ........... 806,297 
boil Broadway, New York City. and ‘il new Rotary engine, J. T. Cunningham ........ 806, 399 
| Rotary engine, Barr & von Bergen ......... 806,451 
A Desirable Holiday Gift | Rotary explosive engine, F. O. Farwell. 806,125 
‘ Rubber disk and ball for disk water meters, | 
DRAPER’S age pr Repesdie pepe Berepege: 806,211 
Rubber disks and balis for disk water 
Recording Thermometer meters, apparatus for the manufacture 
automatically » correct and | of hard, J. Thomson ........-..+-+00s+ 806,210 
continuous record in Ink of the tem-| Rubber shoe uppers, manufacturing, E 
ure on a graduated weekly chart MNOUNION 6 odo 50g 2 edi cgvetecertvessonns 806,625 
a ti two sizes, ee ~ Ruler, flexible, P. C. Lawless .......... 806,546 
y guaranteed. >< s » > y. 
cording weather instruments. see gg ibrer ne Mee pers yong pad 
THE DRAPER MFG. CO, | Sand dstee. c. q. DOD. cnckaveesgnccdsus 806,690 
Sas older, 8. D. Case .....-sccccescsese 806, 10€ 
152 Front St., New York Sash weight, window, O. F. Zahn .......... 806,230 
Sash, window, Daly & Leake .......-...++ 806,241 

















- 4 
$ NEW YORK SCHOOL OF 3; 
~ AUTOMOBILE ENGINEERS 53 
(INCORPORATED) 
$ 146 West 56th Street, New York City >) 
> A HIGH GRADE SCHOOL OF INSTRUCTION > 
3 FOR CHAUFFEURS AND AUTOMOBILE OWNERS 3 
@ Day and evening classes. Nowenrollingstudents ¢ 
3 Write, call or phone for particulars. Tel. Columbus 4514 z 


SOS STF TTT TT TT 





WIR ELESS 
The “ Telimeo Outtit, 
Key, Sender, Souatti er 
Sounder, 4 kx. ota tring, inclading send | 
and catch wires, w and di . Guaranteed 
to work up to one mile. Send for Miust. Pamphiet & 64-page catal 
ELECTRO IMPORTING CO., 32 Park Place, New York 


SUBSTITUTES FOR COAL 


Are described from the technical 
standpoint in the following Scientific 
American Supplements. 














Each Supplement named costs 10 cents 
by mail: 


COMMERCIAL USES OF PEAT. 
SCIENTIFIC AMERICAN SUPPLEMENT 1596. 
The article enumerates the — Boren 
bogs and states their financial bili 

GERMAN BRIQUETTING MACHIN- 
ERY IN AMERICA. Screntiric 
AMERICAN SUPPLEMENT 1411, A valu- 
able economic report. 

A NEW ELECTRICAL PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL, ScrentTiric AMERICAN 
SUPPLEMENT 1492. The paper fully des- 
cribes the Bessey process. 

LIGNITE, PEAT, AND COAL DUST 
FUEL. SCIENTIFIC AMERICAN SUPPLE- 
MENT £426. A careful consideration of 
German met 

MOOR CULTIVATION AND PEAT 
INDUSTRY IN GERMANY. ScrIEN- 
TIFIC AMERICAN SUPPLEMENT 3481, An 
excellent critica] review. 

DOMESTIC COKE AND BRI- 
a ETTES FROM RETORBT 

COKE OVENS. By R&R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1211, 
A valuable monograph by an expert. 

THE WHITE MINERAL PRESS 
FOR BRIQUETTING, § ScrentiFic 
AMERICAN SUPPLEMENT 1224, An article 
describing and illustrating an Ame 
briquetting machine. 


Price 10 cents each, by mail. 





Order through your Newsdealer or from 
MUNN & COMPANY 
3561 Broadway NEW YORK 











Sashes, dust excluding device for window, 
J. _E. tt 


Saw, J. Sanmparence Cescscccesece 
Saw. drag, H. White ......-eeeeeees 
| Saw handle, W. E. Dillard 
Sawmill set works, C. H. Knight 
|Score card, H. Hammond 
|Sereen device, M. E. Layne 
|Sereens, fly escape for, J. L. Powers 
|Seal, bottle, E. J. 
Seal for ia a aw oN - C. Sisco 
Seeder, J 

Seeder and tertiliser y MES 
Sewing machine, broom, E. 





Sewing machine, buttonhole, E. = “ihlich... 806,231 
| Shaft actuating means, ©. L. Perry .... i... 806,708 
Sharpener, disk, J. I. Depew .........<.+.- 806,244 
| Sheet metal bands, apparatus for varnistiing, 


A. Labbertsmeter 
Shoe form. W. L. ? 
Shoe protector, G. H. yth 

Shot holes, means for yo OY oO. Ras- 





a err rrr er rrer rer civewesen 806, 495 
|Show case, Peters & Saxman .........+-- 806,560 
Signal apparatus, C. W. Coleman .........- 806,238 
Siphon head, P. Spitzenberg ........+-++- 806,503 
Skewer extractor, J. E. Bass.............- 806,096 
Skirt, = justable pad, 8. H. Hull ......... 806,67 
Skirt shirt waist holder, J. M. Rossi.. 806,191 
Slicing. machine, meat, . A. Van Berkel 806,603 
Slug casting machine, P. T. eo @esesss 
Small arm, breech loading, R. W. e. 806.313 
| Smoke stack, P. Dickinson eoeccesccoes SOMGe 

mokeless powder, 2 ee, errr. 806,564 
Smokeless powder, making, Gentiea & Wad- 

SE id dnanchucochadd Oa.s vais mare seeies vUmA 806,131 
Snap hook, spring, J. Greenwald .......... 806.539 
Snatch block, A. Opsal ........... ...+.» 806,662 
Soap, etc., machine for plotting, 0. F. 

ee PROS esses. £96,502 
Socket and rosette, combined, W. A. Church 806,107 
ON OT a ae ee 806,683 
wpeee mechanism, variable, R. E. Rose- 

UMD © cnc csccccagecsodeenessevsecdeuge 806,190 
Spike, combination, V. Rasmussen ....... 806, 186 
Spindle lock for micrometer gages, etc., L. 

We BEBOP OEE ons cn ccescesnsesctuscoscces 806,594 
Spinning ona twisting apparatus, yarn, D. 

IR A aces di dns phséuse heh 00s 6on 806,737 
Spinning apparatus, ring, J. J. Cronin eonsne 806 32C 
Spraying, device. BL 8. Bucklin ........-.. 806, 460 

Spring, J. H. Brown ....... Gubbdiccivescoves 806,236 
Spring motor, = T. CORBA. cocccccccssccses 806,644 
Square, F. G. Breul ......... ddeegeccooses 806,518 
Sten se device, F. de Coppe' nig? tgcnn sss 

tea separating epgetptes. et Fo 

tencit belies, A.B. Andree ............ 806,617 
Seniiens casting oa F. Schreiner...... 
oes. milk and other liquide, "e. Cc. 

“ elt iit end otter qu Racca eesoaee 806,600 

terilizing m a other liquids, apparatus 

.% SSecetaaetioete ie TaiG 806,001 
sem? , 2 ae R. P. Barnstead..... 806,450 
Stone beams or girders, machine for manu- 

and ke hollow artificial, H. Siegwart 806,371 
Stool and like =. camp, T. Lees ........ 806,547 
Stove, W. WE oes ccccccsccccocece 206,1 
Stove pe S Was MUR cn doncencsvecd 806,614 
Stove, soft coal beating. H. R. Cowles.... 906,323 
Stovepipe, A. A. Kimne ...........-..+5: 806,544 
Street sprinkler, tateastaite. J. J. Sullivan.. 806,378 
Stuff feeder, FE. R — ae esaedeeen 806,115 
Stuffing box, J. M. Peck ....... 0.6.00 c00s 4 
Stump boring BF, Moye........ 806,17) 
Sugar wafer machine, J. On Beckett béeuewe 806,479 


Sunken articles, device for locating and re- 

covering, F. D. Zoll 
Superheater, C. D. Mosher ............ 
Sweeper, R. Wylie ..... 2 NOMS 
Switch controlling mechanism, J 8. Peve ear 806,751 
mer S capeeee apparatus, Pitman & Har- 








ais odin pond Riche aah Daae oh ease 806,567 
wits one rating device, electric, I. J. 
64 db enh eee en edadss dbévehied R06, 442 
Switch eperatin mechanism, J. 8. Pevear.. 806,70¢ 
Switch stand, F. W. Smow ....-..ceeccses - 806,299 
Syringe, fountain, C. A. Tatum ........... 806.306 
Table mat, H. B. Walker ...scesscssscees S06,218 
Tachometer, . Porter & Ourrier.. 906, 
7 secu device, W. G. Young........ 806,229 
: ing machine, V. H. Rapke ............ 806,280 
Target throwing trap, F. aw vebebesevess 806, 663 
Target trap, T. Masel .........-+++- ealinea sé 806, 689 

















For Christmas Giving 


ecAmerican Estates 
and Gardens 


11x13% inches. Illuminated Cover and 
340 Pages. Price, $10.00 


4to. 
275 Illustrations. 





By BARR FERREE 


Editor of American Homes and Gardens, Corresponding Member of the 
American Institute of Architects and of the Royal Institute 
of British Architects 

















SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made Som original photographs, and are beautifully printed 

on double coated paper. Attractively bound, This book will prove one 
of the most interesting books of the season, and will fill the wants of 
those who desire to purchase a luxurious book on our American homes, 
An illustrated prospectus mailed free on request. 


MUNN @® COMPANY 


Publishers of 
** Sctentific American ’* 


361 Broadway, New York 
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Telegraph repeater, F. W. Jomes .......... 806,412 
° | ot SF te Telephone attachment, J. Silverman ........ 806,372 
_ SUN si s Telephone — neating attachment, ‘Phillips W E 
¢ G , oan Hubbard .. . 806,284 ' R 
The “Sun” Outshines Telephohe shelf, J. 8. Gold. eee 806,339 
LAMP Better thaa nes gas, then maa Textile machinery, tension device for, J. f THE IMPROVED 
foft, brilliant light of 100 candle power, Conforms to insurance underwriters ruled, R. Mitchell ....... -.-- 806,556 
Bale ard absoiutely satisfactory—ao odet - Agents Wanted. Get Catalog. Thread guide holder, E. Tompkina coors COBO 
dirt, grease - Branch supply depots in ail larger eities, Threshing machine cylinder, A. L. Gill . 806,537 
Makes its own gas J BUN nde Gants LIGHT Co. Threshing machine sieves, device for ad 
Made iu cue, two, three and four r m, Ohio, justing, J. A. Steelamith . 806,508 
burner styles. patent Threshing machine straw conveyer, J. E. 
Humphrey .. ° . .-» 806,671 
Ticket case, W. T. Sherwood ...... .. 806,506 
- eae 7 es oe Tie. See Railway tie. 
Tile making machine, L. O. Burnham. .. 806,633 
Did You Ever Walk Home? Time detector, watchman’s, P. Moosmann.. 806,166 
4 ] > Tire, endless solid rubber, R. D. Bradley.. 806, 101 
é p p a Tire, pneumatic, J. P. Le Grand.... 806,352 
on secount of your batteries giving out un- Tire, resilient, W. F. Beasley.... .. 806,623 
This kind of trouble never Tire, vehicle, A. De Laski ............... 906,361 REFUSE ALL \ 
, 7 eal Tire, wheel, L. 8S. Flatau .... , 806,654 Bs 
pT the ‘Naas eh stae aiken ana tl full Tobacco leaf Se and Leone ma- su TITUTES AND 
juice.” No uncertainty, no delays, ne rs chine, G. A. Marler ie . +. - 906,272 INSIST ON HAVING 
eben fre om fanity ignition , Tool holder, A. M. Pad more ole - ... 806,750 
sega and eso “she Kew Rog “= ° Tool rack, F. Merten ove ° ... 806,691 THE GENUINE 
’ kage aute shows. ytee le J y " - " » ou oA . a .2 2 
Mfg. Fo., 98 Beaver Ridg., Dayton, 0, tos ieee holm .....++.+0+ poe The Name is 
Toy cannon, breech for, R. A. Scheffel.... 806,196 stamped on every . 
Toy gun, Dill & Hill ...-..cceeccccceceves 806,118 loop — 
Toy, trick eegnene. E. G. Myers.......... 806,276 
Tracing or duplicating pad, L. C. Edmund.. 806,738 
Track alining device, E. Murphy «ses» 806,172 The 
Transmission mechanism, C. E 806,316 
Tree support, J. Donnelly 806, 402 
Trolley, G. R. Fletcher ES nste -. 806,248 CUSHION 
Trolley, A. Bopp beeneteee . 806,630 
Trolley signal, B H. ‘Ro be rts ‘ .. 806,430 BUTTON 
Trolley wire bolder, F. M. Zimme i. ... 806,310 
Trousers press and stretcher, H. H. Welch. 806,444 c LASP 
a rey oke oa a Trousers protector, J. D. Schakel......... 806,579 
OSes, ——, ° Truck, O. Thibault occveces coccecsesecse SOREED 
tg, eon cht at te rights, am ee Tug, shaft, A. D. Goetz .....06.eceeceeees 806,338 rs ett hr or 
ity, ° 7 Tunnel lining segment, H. Japp ............ 806,673 . UNFASTENS 
Turbine governing mechanism, elastic fluid, 
G. Meyersberg .. rok naw «sees». 806,002 Semple pair, Sth bte.,Cottontiie, 
Turbine regulating device, steam, W. Kieser 806,679 ed on receipt of price. 
Turbine, steam, P. C. Oseanyan ..........- 806,177 \ A, GEO. FROST CO., Makers 
ee Turbine, steam, J. W. Smith .. -eeees- 806,298 Boston, Mass., U.8. A, 
for ae annenes one = Turbine, variable apood multiple ‘stage, A ae » 
HE BEST LICHT * Windhausen a bencseee 806,720 
N , Turbines, mechanically actuated governing Necenmemnee” ALWA EASY Ween 





Harrington & Richardson 








valve for elastic fluid, O. Junggren.... 806,676 






































































































Arms Co. 
Typewriting machine. H. W. Merritt ..... 806,274 
328 Park Avenue Underwear, (. A. Powe ee sma escene QE RADIUM wAND THE RADIO-ACTIVE 
w. Valve, automatic pressure reducing, F. L. jubstances. No ter or clearer scientific account has 
orcester, Mass. Clark 806.108 | 2eeD published than that contained in SCIENTIFIC 
Valte, chttamirs tae. 2. P Beekel . AMERICAN SUPPLEMENT 1429. ha psper presents 
Ve, Cages wae, SF oy » ang | all that is at present known about radium and the radio- 
THE EUREKA Cup Valve for refrigerating apanenton, ae anne Se Broadwer, New York City — | ner Seosaien’ ” 
» fo z 2 , -onden- ‘ y, New York City and all new: 
The most useful article ever invented ser, A. T. Marshall . ‘ ... 806,478 ud 
for the purpose. Indisvensable to Law- Valve gear. W. P. Haskitt .. 806,138 
yors, B itors, pm a suamese, © Insure @i Valve, thermostatic, J. 1. Cranmer . 806,465 
ance Cx lee and t en gene Valve, throttle, R. H. White 806,309 
erally. Book marker and paper — 5 Vault, burial. Cowles « Murra} 806,324 KLI P-KLI P 
Bites not meaty, the peer, ian he 3 | Yauit mold Ww. Hi, ntag atone 
To be had of C eee stationers » Vehicle bodies, attachable " receptac le for, ond “DUO” 
and now) Cons ers, or by mail on receipt ae ie” ae ‘ 
of price. Sample card, i ‘pail, free. Man- . heel, motor, C. 8. Bauld.. 806,452 MANICURE- 
ufactured DS ‘Ue eq Vehicle, folding, E. Baumann .. veces es 806,007 
Pin Con Box Ce id. Vehicle steering mechanism, motor, H. W. CieaR CUTTER 
Alden : , 806,612 
Vehich teeri echanism, If-propell 1, 
— THE PRICE PYROMETER case Samenm, Se enee ae A blade for each 
Over 200 in use on Pacific Coast alone. Siberia, bas revolutionized all methods of | Vehicle wheel, Sours & Fox .......-+-+++- 806, 203 purpose, 
Spain, India, Central America, Sandwich Islands gyremeny. This instrument 4 Vehicle wheel, E. F. Evang .......-..++-++. : Sites 25c j 
have them. he most efficient and reliable | Vending device, R. 0. Roblin........-....- 806,572 By Mail 
Engines 110 Horse-power. Wood, Coal, or Oi) oe See for Se yernese, Vending machine, Hall & MacLeod .......- 806, 659 2 ’ Worth its 
age BH. ATF grades 5 to 25 per se wd to a Var Attractive. ne = a i ed vegetnter. ae weight 
” . — ‘ ° ree Bi tebty sensitive. | Voasels, construction of, T. H. Wheless... 806,222 
=] Manufacturers guarantee to Vibrator, electromagnetic, R. Carlstedt. R06, 636 gold 
E ES ‘a. A eer * in eager Sas one year. | vin. PON aouer 206.620 
ite for particulars and prices. | ~""*: - = tae c 2 ice ” ope 
San Leandro, California @\ mancrase partes. eracutty ce. Voting machine, ¢ Christensen -- 806,736 
Cable Address, DAN BEST Write for our New 2241 Buclid Ave., Cleveland, 0. Voting machine beoth, C. F Harrington. es 806, 137 
Codes, Western Union and McNiel. Catalogue No. 8 Wagon, G. N. Spencer ‘ 806.374 ss 
Wagon and other vehicle brake, Ww. Gibson 806,536 ‘ 
-_ - Wagon body lifter, C. W. Reneau ........ 806,570 A Pertect manicure. A Sanitary Cigar Cutter. 
Wagon brake, J. R. Crisp, et al .........- 806,114 Klip-Klip ‘‘ ” j 
Wagon, dumping. J. Young .... . ...- 806,387 h P- lip — _ por pe 
Wagon dumping mechanism, B. R. Adkins. eoe.e1) Keew — ig a an dition, 
» , — —_ Wagon hound, Davidson & Kelly .... .-- 806,52 eeps the nails in perfect con ition 
) “ke PD) / Walking beam, J. R. Semple .........- 806,438 - entp i 
YOU NEED JT. Washing machine, H. Plagmann .......... 806,492 Also a separate blade which cuts cigars 
Washtub and washboard, combined, F. X. quick and clean. Itissanitary. Phy- 
“ Week mon ay awe aa aad son eas sicians say everyone should use his 
Water closets for children, commode at- own cigar cutter. It is light, compact 
oaern S nein weanchient fy", "H Oakiog =~ ------- Sonate] | and handsomely finished and sells at 
Water heater, C. M. Daly ie sees 806.526 sight. Twocombined for one price. 
Woter i etiising apparatus, wv. & anus At all dealers or mailed upon receipt 
MENGE bin adhdsee vcstccee , ieee . Snodad ” roth 
y P Water purifier, P. Bastian ... 806/234 of 25¢. The original German silver 
rO | ] ( ee I - A S al ) Water wheel conduits, relief mechanism for, Klip-Klip (manicure only)-same price, 
Wedre, eR H. Farrington. 806,406, Soe. 40 Your money back if you want it. 
Weighing machine, EB. Staheli ....... 806,441 MANUFACTURED ONLY BY THE 
. ry ry. . 
r 4 | j I 4 Weighing machine, automatic, H. C Bowlus 806, 457 KLIP. 
By R. I 4e M A | HO | , M . I 4e Le go we _ y ee Ga - Ritter py -K LI Pp a 3OM PA N ¥ 
fell device, oll, F. H. McCollough ...-. 556 Clinton Ave., $., Rochester, N.Y. 
314 Pages. Bound in Cloth. 152 Illustrations. Price $2.50, Postpaid we | peed borredbredieerdty é. 806,557 * > 
- pulling machine for oil, Worrell “ wars 
FEUD dogs crews ceca secetecccece 6,724 
. — . ow . ' Wheel, G. N. She eee . 806,584 
A Practical Guide for the Gas-Engine Designer and User. y ree: joint Guipasls entvinne. J. Scannell _ 806.433 ‘SPARK 4 OIl Ss 
A book that tells how to construct, select, buy, install, operate and maintain a gas-engine. Ww on. Sete overshoe for vehicle, H. 1 806.520 
No cumbrous mathematics; just plain words and clear drawings. Whip actnating device, W. L. — > to 806,292 Their Construction Simply Explained 
. . 2) o re 
The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines. Winding apparatus, 8. T. Nelson .......... 806,748 1p ee Aen yo 
en Winding machine, 8S. W. Wardwell ...... . 806,221 making of a neh spar 
Every important pressure and suction producer is described and illustrated. Practical Ser cam ieee #08’ 405 | | coll and condenser. 
suggestions are given to aid in the designing and installing of producer-gas plants. Window ventilator, B. 8S. Burroughs...... 806, 105 selentific American Supplement 
Wire connector, Lillie & Freter .. 806,477 1514 tells you how to makea coil for gas- 
Write for descriptive circular and table of contents. Wire fabric machines, cutting mechaniem engine ignition, 
eee oe eee Nees eee _ for, C. 8. Marshall .........--+.-+-+0++ 806, 420 Scientific. American Supplement 
Wood, ‘apparatus for fiberizing ‘and deriving 1522 ex ns fuliy the construction of a 








other products from, A. W. Handford.. 806,253 ump-spark coil and condenser for gas-engine 


MUNN & COMPANY, Pvsuisuers, 361 Broadway, New York Wrench, H. F. Dickinson ............. "* 906! nition. 
y R. McMillen ... s 








Wrench, PeRVetesdeseede “ . Scientific American Su 

ype 9 . pplement 
Wrench. T. Whang oS son-ro1 || 2124 describes the construction of a éinch 
Wrench, Nolen & Knight .......... ee spark coil. 

Wrench, W. R. Ovikrag ; Scientific American Supplement 
Zine furnace, E. Dor- Delatire 1087 gives « full account of the making of 
an alternating current coil giving a 5ineh 


- | - spark, 
— Scientific American Supplement 
lrain Inspection DESIGNS. 1597 describes a finch spark cat and con 
; nser. 
On the Lake Shore & Michigan Southern Ry. hottie, Fo Thatcher cL FERRE] P Setemtifie American Supplement 
At every division terminal «ll Lake Sh t i ted with the Display card, C. J. Steinau ........-.+++++: 37,717 || 2.808 gives data for the construction of coils 
i ore trains are inspected wi Fabric, textile, T. P. Black ‘iiii) gzizig | of a definite length of spark. 












































test care by a corps of skilled inspectors. No train is permitted to leave Lamp bedy gas, W. S. McLew 37.715 | § The above-mentioned set of seven 
“ib h aer » ogy ” Wel : papers 
pa lag ae eallgg it has undergone a most rigid examination for any de- Spoon, baby. €. A ent ay <5 ve a0 will be supplied for 70 cents. 
part or . Spoon’ or fork, C Sa 37,708, “ 

The ¢ of the hammer on the wheel, the flare of the torch Spoons, forks, or similar articles, handle for, Any single copy will be mailed for 10 cts. 

out the benentih the C. Osborne ........ 37,710 MUNN @ COMPANY, Publishers 
’ places benea car are Spoons, forks, or similar articles, handle for, 361 Broad k 

familiar objects to Lake Shore travel- . Pg AS PO eesoron 3.711 1\= — oom York j 
ers, but few understand the exact- a aE, : Veusel, L. G. Bartow .ece.sess-cccccccccese STATI 
ing requirements of train inspec- . ' 
tion or the added safety it brings. ' - . Lee s 

Night and day this unceasing ° TRADE MARES. 
watchfulness goes on. ’ Baking powder, Royal Baking Powder Co.. 48,077 

There is nothing superior in aie > At Beene. Cried, Aiport Deekincen >. ses sease $0088 
America in travel facilities to ‘ : . Rid Belting, “waterproofed textile, "National Belt. 
those afforded by the Lak . ee | to peeerrrtye ; 48,022 
med & Michigan aeothaan Boots “and shoes, ink for burnishing the 
. . : edges and bottoms of, C. L. Hauthaway 


Railway. 
For information about 
your travel matters, ad- | Roots, shors, and slippers, C. M. Clapp Co. 


& Sons Sew dee deigceccoesesdtsuseten 
Boots and shoes. ladies’ leather, 4 
A ORR Te eer ree 


dress the undersigned. 4 Candies, M. L. Morgenthau ................ 
Cammed corm, ©. B. Ovary 2... ...ccescencess 


c. FP , Canned fish. Siegel, Coun SY Ree 
Passenger Traffic Manager, ; R Canned fruits, Sie; “gel, Tosiine & Co. ne 

















Chieago, 111. : Canned meats, Francis H. Leggett Co. 
Canned vegetables. Siegel, Cooper & © 
~_ Cards, a. New York Consolidated Card 
a Silekne om 47,991 
Cards, . ng. United States” Playing Card 
eRe hee pccuyher iss 47,998 
Carpets, Hartford Carpet Corporation ovens 48,047 
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Some Standard Practical Book 
1.—A Practical Treatise on Animal and 


BRA bie Fats and Ouls. second edition. L- 
juctrated py S2engravings 2 vols. 1,3)4 pages. 


A Practical Treatise on the Manufac- 
7% »0d Vinegar, etc., Products 

Yuotiliations Acetates, Cider 
and Fruit Wines, Preservation of Meats, Vege- 
tables and erate, Frait Butters, Jellies, ete. 


RAN ent ind “@uita-Percha "and 


RANNT. — 
B ture of Vineg 


NT. — India Rubber, 
Balata: Raw Materiails—Utilization and Manu- 
facture. fiasteated. tre Bhat ie os $3.0 

} NT -Petroleum: [ts ry. rigin. scur- 
BRANNT. Production, Properties, Technology, 

Natura! Gas, etc. Ihustrated. 743 pages. 
Elaborate Illustrated Circulars of the above Im- 
obten Books will be matled to anyone in any part of the 
aoorld who w lt furnish his address. 

OF The above books sent by mail re of ees at the 
putioation prices to any addreas in the worl 

HENRY CAREY BAIRD & CO. 
Industria! Publishers, Booksellers and Importers 
810 Walnat St., Philadelphia, Pa., U. S.A 


Turn It Upside Down 


and it won - Les only non-liquid storage 
battery on the market and the only one of its 
kind ip the oy I:npossibirity for plates to 
bend or ape oy as electrolyte is of solid 
recharged like ihe wet 

desire: Suitable 














consistency. Can be 


storage bat as often as 
for every ea de gasoline ignition. Shipped 
<@ fally charged to any part of the world. rite 


iptive pamphiet and trade prices. 
THE ROYAL BATTERY OO. 
148 Chambers &., New York City 


THE HANNA MFG. CO. 
Eagineering Instruments 




















‘YOU CAN MAKE FROM 


. 
MUNTH 


+ 300P S00 


Send for my : 


FREE BOOK 


opportu. 








TBs valuable book offers 
Dit 


@n onceual 
for men without capital to become inde- 
pen for life, 
It tells how I have belped hundreds of inexperi- 
enced men to immediate 
It telie how you can Yeare the Real 


den 


Estate. 
Business thor- 
interfering 


Inavrance and 


EDWIN R. MARDEN, Pats’t 
NAT'L CO-OPERATIVE REALTY CO. 
187 ATHENAEUM BLDG., CHICAGO 

















Instructive Scientific Papers 


ON TIMELY TOPICS 





Price 10 Gents each by mail 


ARTIFICIAL STONE. By lL. P. Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI- 


CAN SUPPLEMENT 15 

THE SHR INEAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views; 
fully illustrated. ScIENTIFIC AMERICAN 
SUPPLEMENT 15 

CONSTRUCTION “OF AN_ INDICAT- 
ING “2% R._ RECORDING TIN PLATE 
ANEROID BAROMET By 
Monroe Hopkins. Fully illustrated. 
TIFIC AMERICAN SUPPLEMENT 1500. 

ers 3 VISION SPECTROSCOPES. 

H. Blakesley, M.A. An admirably 
a, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 

HOME MADE DYNAMOS. Screntiric 
AMERICAN SUPPLEMENTS 16] and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Screntiric Ame- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them, 

DYNAMO AND MOTOR COMBI 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 





or motors. : . 
ELECTRICAL MOTORS. Their Con- 
struction at Home. SCIENTIFIC AMERICAN 


SuPpPLeMEnts 759, 761, 767, 641. 


Price 10 Gents each, by mail 


Order through your newsdealer or from 


MUNN @ COMPANY 
361 Broadway New York 


$10.00 


$5.00 


8vo. $7.50 














Cigars, S. 8. Pierce Co, ... 

| Coe ae H. Rosenheim & S« 

| Corsets, Bay State Corset Co. . 

Cosme tic, H. W. F WT iaesscons 

| Cotton drills, Wellington, Sears & Co...... 


| Cotton duck, 
ton Duck 

Cotton piece 
Mills 


Mount Vernon-Woodberry Cot- 
Co. 
goods, 


Distillers’ ‘dried grains, 4 Ww. 


Drawers to trousers, device for. pon CR 
Catch On Clasp Mfg. Co........ceeeee 
Felt, tarred, Boise Gas Light Co. ........ 
Fire extinguishers, E. G. Parker.......... 
Fish, dried, smoked, pickled, salted, and 
canned, W. T. Shute .......... 07 
Flour, wheat, Pittsburgh Milling Co... 
aps hg cee Strasburg Steam Flouring 


Flour, wheat, L. M. Pascnall .............. 
Food, bird, Aschenbach & Miller .. 
Gin, National Distilling Co. 
Glass fruit jars, A. G. Smalley ninigis.ée 
Gum, chewing, American Chicle Co.. 48,001, 
Gum, chewing, Frank H. Fleer and Co. ° 
Gum, chewing, Seydel Gum Co. ........ 
Harness and parts thereof, saddles, collars, 

and harness leather, Lovan Saddlery Co. 
| Hats, Boogher, Force & Goodbar Hat Co.... 
| Hats and caps, Samuel Mundheim Co. 















aoe and caps, men's, A. Matthews... ... 
ts, caps, and bonnets, Collins & Fair- 
MOMS. OR. cesevedcccccvcsccescsncoseces 
composition, B. F. Goodrich 


Inking rollers, 
GN ceeresccccncstosccccewscsaiercesiese 


Inkstand, Fs. Be. DE os 0nd tthteddetcens 


Jellies, ew. and preserves, Francis H. Leg- 
TE Be cdvecines cote 
leshe orwear, 


gett 
Knitted 
Co. 








Lamps, 
Leather, 


incandese: 
. 
Linings and 


Byron & Son 
foundations, 
fr “external applic 


Co, 
| Lotions 





| Medicinal tablets, Antikamnia Chemical Co., . 


| Mince meat, prepared, Brownell & Field Co. 
Molasses, P. Duff & Sons ........ 48,061, 
Nails, wire, C. F. Baker & Co. .......... 
Paint, prepaess, Detroit Graphite Mfg. Co. 
Paper, plotting, Standard Paper Mfg. Co. 
panne for roofing purposes, Houston “hvothers 
ee. etrings. B. C. Koch .......ccce. 
Pianos, upright, P. G. Mehlin & Sons..... 
Remedy, toothache, H. McGonnell .......... 
Rolled oats and oatmeal, Great Western 
COONS DOR. onde dsc dc ctccn sv csesedececee 
Rove, _ ong and twine, Schlichter Jute 
EE EG cab co cp toh wees sies'psoweeds 
Rubber esti, Goodyear Rubber Co........ 
Salt, Diamond Crystal Salt Co.............- 
Sewing maces and parts thereof, Illinois 
Sewing Machine Co. ......-+.0ceeeeee0> 
—- ~ machines and parts thereof, Union 


fal Machine Co. 
guiver table utensils, sterling. Nevius Co... 
a water and compounds and extracts for 
flavoring the same, Hance Bros. 
ices of all varieties, W. E. Sibley 
ringwork and wire spring su 
chairs, sofas, is, a ca 
Staples & Hanford Co 
sane ~ laundry, Millcreek Valley Starch 
Stoves, ranges, furnaces, ovens, and heat- 
ing drums, E. H. Huenfeld 
qyruve and molasses, Steuart, Knatz & Co.. 
Brownell & Field Co..........--00505- 
rman Brothers and Co 
plug, cut plug, and smoking, 
G. Dn 





age seats, 


Joseph 
Tobacco, smoking, Threefoot Bros. & Co. 
Trees, nursery grown pores Albaugh Nurs- 

ery and Orchard 
Trousers, Dutchess Monufacteriag Co 
Valves, lever, Lankenbeimer Co. 
Varnishes and shellacs, E. Calman & Co.... 
Washing and removing grease stains, prepar- 





ation for, A. Gingras .....-.-5555 

Watches and parts thereof, A. Schwob, 

48,015, 

Whisky, Figge Doyle Co. ......cescecceccee 
Whisky osenheim & Son.. 


¥, Stitzel Distilling Co. 
3 n eee Co. 
, Weldeman Co. 
White, Hentz & Co. 
Whieky, J. P. Winand 
y, R. Wolfson . 
y. Wright & Taylor Siassssbaccksuenen 
y. H. Grove'’s Sons 
Whisky, I. Merkel & Sons .........+--+s005 
y, Rosenfield Bros. & Co. 

y, Stitzel yr ag ace ve: 

ky. Wright & Tayk 

















Etc., FOR SALE. Curious Mo- 
rocco cast coin only Be 
ane bat DP. 7 osee- 
COINS selling hat of soles FREE. 


T. L. ELDER, Dept. A 
32 E. 23d St., New York City 


Wire —_ Gilbert «& Bennett Manufactur- 
Ge OR. cbc vn dds onvncecsdpenccascecsse 
Wire 5 caine for fencing purposes, Gilbert 
& Bennett Manufacturing Co........... 
Wood made of several thin vere united by 
a waterproof composition and boxes 
made therefrom, compound sheets of, 
Yenesta_ Limited 
Zwieback, P. J. Stern 


| 


LABELS. 

hee © ang Grippe Cure He. hed ’ for medicine, 
. Poythress & Co.........-- 
“Caress,” * for vatment, M P. E. Saltzman. 
“Dr. Dick’s Malted Poultry Food,’’ for poul- 
try ant, Dr. Dick's Malted Stock 
Food ¢ 





for coal, J. Cc. MeGrew. 

Curtiss Manufac- 
tor beer, F. H. Horlacher... 
for cigars, A. C. Henschel 


Rock 
Dunham 


smmiect He fom? r 
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Dr. J. B. Reitz Medicine Co 
‘‘Bouser,” for medicine, W. Eetoter Sesbee 
“Sapo " for bologna, ©. Masperc 
“— "Ray ay Lintment. - .— lintment, R. Heller 
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Leslie, 
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Blue Ribbon Brand 
* for flour, L. A. Beaver Co. ° 
* for medicine, Centaur Co........ 
Scotch,’’ for games, G. B. 

” for underwear, J. W. 


‘“Beaver’s Graham 
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The Most Modern Marine Motor 


trol. “Always ready. 


VAN AUKEW-CLEVAUC co. 
Yonkers, N.Y., U.S.A. 
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RUBBER. ‘he‘coting Work 
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Ctr. & advice free. Wm.Gardam & 8on45-51 Rose St,N.Y 
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opin inven: 9 Design’ and build etal pass — 
and jas, ee 
NaOmE SON, 236-42 8. 9th St., Philadelphia, Pa 
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WEED CHAIN TIRE en 60. 28 Moore St.. N.Y. City 
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§ Magical Apparatus. 


fue tage hag cab wey Over 700 engravings 
free. 


MARMIERA 0 0% & CO., Mtrs., 498 Sixth Ave., New York. 
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eases pee 
DRYING MACHINES. oe 


MASON’S NEW PAT. WHIP HOIST 
Manfd. ty POLgey Ls ©0,, Ine. 














TYPEWRIT 








OF 3 NATIONS 








leases 


PATENT GIVES you an exclusive right to your 
invention for aterm of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Our 
Patent system is responsible for much of our 
industrial progress and our success in competing 
in the markets of the world. The vaive of a 
successful Patent is in no degree commensurate 
with the almost nominal cost of obtaining it. In 
' order to obtain a Patent it is necessary to employ 


a Patent Attorney to prepare the specifications and draw the 
claims. This is a special branch of the legal profession which 


can only be conducted successfully by experts. 


For nearly sixty 


years we have acted as solicitors for thousands of olients in all 
parts of the world. Our vast experience enables us to prepare 
and prosecute Patent cases and Trade Marks at a minimum of 
expense. Our work is of one quality and the rates are the same 
to rich and poor. Our unbiased opinion freely given. We are 
happy to consult with you in person or by letter as to the proba~ 
ble patentability of your invention. 





Hand Book on Patents, Trade Maths, cht» Seat ave ok Sa 


MUNN & S COMPANY % << Solicitors of Patents 


625 P Seecst, Wastiusten, D. 


3561 i rash NEW YORK 
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Scientific American 














New York 
Belting & Packing Co. lad. 
Manufacturers of high grade Rubber | 
Belting, Diaphragms, Dredging Sleeves, | 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 

Write for catalogue 


91-93 Chambers St., New York 
To INVESTIGATE 


The mechanically correct 
DURYEA, tevarisbly & 
be 





~~ 
for on By "Toile the 
| ol Why 


DURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa. 


CHARTER 


ers, Sawi ne and Boat eta Gs Coubined 
wito byaemes. 
Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Pewer Needs. 
CHARTER Gi GAS ENGINE CO., Box 148, STEBLING, ILL. 










All Varieties at iowest prices, Best Katiroad 

Track and Wagon or Stock Scales made. 

Also 100 aseful articies. inciuding Safes, 

Sewmg Machines, Bicycies, Tools, etc. save 

Money. Liste Pree CHICAGO BCALE CO., ¢ ‘hicago. uu. 








What Daus’ Tip-Top? 
ze EReye that Deus’ “Tip Top” 
oa device for mak 


fee « from pen-written and 
copies pay te we Dog 
~P duplicator, 
witheat i depentt, oa ton aie} 
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Prise 60 lose 5 
x" per nn wg 4 


ThoPolix A, B. Daas Duplicator Co, Dans Bldg, 111 Joba 8t, New fork 


CRUDE ASBESTOS 


DIRECT FROM 


R. H. MARTIN, 
OFFICE, ST. PAUL BUILDING 
220 B’ way, New York 


Wonder Electric Lighting Outfit 


Net 








PREPARED 
ASBESTOS FIBRE 
for Manutacturers use 

















possible. 
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longer body. 

These models are equipped with the 
tried and proven Rambler power plant, 
comprising our double opposed motor 
and planetary pattern transmitting gear, 
and are too well known to the trade and 
public to require extended description at 
this time. 

Prices: Type One $1,200, Type Two 
$1,650, Type Three $1,350, all with 
full equipment of lamps, horns, tools, etc. 

‘The Latest of the Ramblers,” 
the strictly 1906 product, comprises 
four models. Model Fourteen is a 
modern medium weight touring car 
equipped with a four-cylinder vertical 
motor 20-25 horse power, with sliding 
type transmitting gear, giving three 
forward speeds and reverse. 

Final drive is by propeller shaft and 
bevel gear to the differential on the rear 
axle. 

A notable feature is the method of 
connecting and bracing this shaft in 
which the universal joint is at the for- 
ward end and is entirely enclosed, run- 
ning in an oil bath. 

The external design is along most 
modern lines with a wheel base of 106 
inches. 


Thomas B. Jeffery & Co. 


Main Office and Factory 


BRANCHES : 
Boston, 145 Columbus Ave. - Chicago, 302-304 Wabash Ave. 
San Francisco, 10th and Market Streets 


Milwaukee, 457-459 Broadway 
New York Agency, 134 W. 38th Street 


N‘SELECTING our line for the coming season it was early de- 
cided that Surreys, Types One and Two, were beyond any 
question of retirement and that but few improvements were 

Therefore, these models with some slight alterations will be 
To these are added Type Three, which is practically an 

elaboration of Type One, the power plant and chassis remaining the 

same, except somewhat lengthened to accommodate a larger and 








CARS OF 
STEADY 
SERVICE 
FOR 1906 















The selling price of this model is 
$1,750 with complete equipment. 

Model Fifteen is a heavier car with 
similar but more powerful equipment, 
the motor being 35-40 horse power and 
the final drive by individual chain to 
each rear wheel. The body is prac- 
tically the same as in Type Fourteen 
but longer and larger, the wheel base 
being 112 inches. 

Model Sixteen is a most luxuriously 
appointed Limousine on the Model 
Fifteen chassis, selling at $3,500. 

The Rambler runabout for 1906 is a 
hitting heir to the reputation gained by 
the earlier Ramblers of this type. It 
is equipped with a double opposed 
motor of 10-12 horse power, placed 
longitudinally in the frame and driving 
through the Rambler planetary gear. 
As a Runabout with 3 inch tires it will 
sell at $800 and with detachable tonneau 
and 3% inch tires at $950. 

Catalogue and full descriptive matter 
will be mailed upon request, but a 
careful personal examination of these 
cars at our various branches and agen- 
cies, will convince you that whatever 
may be your requirement, in service or 
price, the Rambler is the car you need. 



























Kenosha, Wis., U. S. A. 







Philadelphia, 242 N. Broad St- 






Representatives in all leading cities 
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gach « price that you cannot afford to be 
. om, Think of it; only one 
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hour for cach 16 ( 
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ale) use dur 
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1? Tight oneait # 

$100.0, Send for 

complete catalogue 
THE BR. M. CORNWELL CO., 

406 Be. Salina %., + + Syracuse. N. Y. 





Bausch® Lomb 
Microscopes 


This isan viet to send for our 
illustrated catalog of Microscopes if you are 


interested in best instruments — 4 the least 
money, those that are used in leadi 
laboratories everywhere and by Windicldoal 
workers who know the best. 


Bausch & Lomb Optical Co. 


MANUFACTURERS 


ROCHESTER, N.Y. 
mew voRn ensoaco 
ean 
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JUSTSEND ME ONE DOLLAR 


and I 

this fine wa wil ard Steel Range Anyone can sa 
the best range in the world, but 

and leave the verdict to you. After you examine this ra 
if you are satisfied in every way. pay Agent $14.00 and freigh 
ou become the possessor of t 
money. 
l>-galion reservoir; 
vice 30x34 ins. 
Shipping weight, 400 lbs. Thousands in use and eve 
them gives satisfaction. 


WM. G. WILLARD 


No. 18 WILLaRD BUILDING 
316-220 CHESTNUT STR 





LUFKIN 


TAPES AND RULES 
ARE THE BEST. 
For onl gv : Send tor 


LUFKIN RULE eo 
inaw, Mich., U.S. 
jew York and “he nag 











railroad station in the U. 8. 
they have 
T wil furnish the evidence 
range, 


C. O. D. to any 









t range in the world 
The range has 5. &inch Nidan 18-inch oven; 
Jarge warming cl set; top cooking ser- 
Guaranteed to reach you in rfect order. 
y one of 
Write for full description and 




























An admirable 
Chrtstroas gift 


“i. Opaque Projector = 





A ee: Lantern for showing Engrav- 


, Cots, Ilustrations im Books, 
Me miele and Specimen he Screen wt tnout 
vious pre a. brilliantly lighted and 


natural colors. nd for circular. 
Williams, eens & Earle 
Chestnut St., Philadelphia, Pa. 
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* prepald, elther 
Copp Kelye, gi be; 
Neve! Edge, 68.04. 


Seve vor (CrmewLsa, 


CALDWELL MFG. C0. 26 Jones St., Rochester, N. Y 


it’s THE WORKMANSHIP 


nality material 
anit labor that makes the 
* Lam Marine M: tom excel 
all others. Perfect in every 
Simple and aife in op 
eration. Tae Wh p. devele, 4 
eylinder “Lamb” Motor has ne 
equal, Booklet for the asking 


























Complete Miniature Electric Railway System with Dry Batteries. 


THE CARLISLE & FINCH CO., 233 E. Clifton Ave., Cincinnati, 0. 





TERRY 4 €0. 
“ Everythi for 
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“STANDARD ’ Re 
Two-Speed Automatic Coaster Brake Hub 
Makes wheeling a — irq the drudgery. Do not waste 


when ean buy 
booklet tell al au at about. it and is mailed free. 
THE STANDARD COMPANY - -= « « 





Our miniature electric 
railways, trolley cars and 
dynamos are designed to 
megt the needs of the 
young electrician and ex- 
~ perimenter. Rail- 
ways are two-inch 
gauge. We sell 
armature discs, 
commutators and 
parts of dynamos. 


Send for Cata- 
logue B, 


& perfect attachment all in one hub. 
Write to-day. 


*s service, it 
for a Cadillac 


Even after a 
is not un 


motor, when given the proper 
care, to develop 20 per cent. 
more power than originally 


rated. Ample reserve ene 
enables the Cadillac to go 
anywhere. 
Booklet N and name ofnearest dealer sent upon 
request. 
Ranaboat, “Tour a tor, Guees Poartplinser Gan 
+o, 











Do you know how to 
treat a cut or a bruise, 
or how to relieve a 
painful scaid’ Have 
you the appliances 
Are they pure and antiseptic / 


and remedies at hand? 
THE U.S. BMERGENCY CASE 
contains 18 articles, including bandages, dressings, oint- 
absorbent cotton. 


ments, plasters, . scissors, First Aid 


Large Size, for Workshops, Ottices, Milis, etc., $3.50 
U. 8 EMERGENCY CASE CO. 

& Weaver Building, Utica, N. ¥. 
HATCH & BRITTIN, inc., General Sales Agents 
101 Flatiron Building, New York 
Revexaxce: Uties Trust and Deposit Co., Utica, N. Y. 














Wonderful Hatcher 






able egg se 

you ahealthy ick, just as sure 

as you're born. Thecertainty of 

the “Sure Hatch” is what gave this famous 

eebener its name. You can take off 

per cent hatches end better every 30 days 

with a “Sure Hatch.” 

‘ And there’s money in chicken raising 

when you get it down to a certainty. When 

you can figure up a profit of $12.00 to $15.00 

per pent on each we "Sure Ha operate. 
. i’ atches” f for 


60 Days * Trial, Freight 
$7,090,204 Prepaid = Us. Take off two trial 
hatches. Count your chicks. You will find 
a chick for every egg except those not hatch- 
able. No other incubator on the market will 
show results like that—comparative tests 
prove it! Write for Free Cat 


SURE HATCH INCUBATOR COMPANY 
Box 1174Clay Center, Neb. Dept.45 Indianapolis, Ind, 


INCREASE YOUR INCOME 

By Opin acts Ware, Wise 
Our new iliustrated book, “ Pineaples for Profit,” 

tesa! iapertaneds ta rare product, tbe conto the 

product.on as compared +a - 

Sverage price, where 

pe: to the best Sager ®, hore 





















bare along modern lines. 


LA FORTUNA FRUIT CO. 
Bidg., New York 




















Torringten, Conn. 








' 
; 

































postpaid. 








250 Bookcases Free 








Our Propositio nm 710 the first 250 persons who answer this advertisement and later 


order the set, we will present 
absolutely free one of the handsome bookcases shown in the 
illustration above. This bookcase will cost you nothing. We 
Fe offer it as a premium for acceptance of our offer. 
especially to hold the AMERICANA, and will be an ornament 
toany home. Fill out the coupon cut from this advertise- 
ment and mail it to us to-day. Full particulars of our offer 
and our handsome 120-page book will be sent to you at once 





































To secure a prompt response to this announcement we have arranged to distribute free of 
charge 250 beautiful bookcases to the first 250 of our readers who answer this advertisement an 
accept our proposition as explained below. 


Within Reach of All 

The AMERICANA needs no word of praise 
from us. Produced by America’s foremost 
scholars and experts, it stands as amachieve- 
ment which has already met with the enthu- 
siastic approval of the American people. 

Before ever a line was written for this great 
work the Ideal was set: A National Work 


Universal in its Information— American in its 
Production. 


The AMERICANA is distinctly a national 
work. It is made by Americans. Every sec- 
tion of America has been called upon to con- 
tribute, and for the first time, in a work of 
universal information, North, South, East 
and West, Canada and South America have : 
had full and true representation. , 

The AMERICANA is new from cover to cover 
—new and beautiful type, new maps, new 
text illustrations, new color plates and best of 

ll, new and original treatment throughout 
y the foremost 


American Scholars and Experts 
The AMERICANA has commanded the ser- 


vices of so many educators, scholars and ex- * 
perts as to fully justify its title of the one great 


National Library of Reference — 





A CHOICE GIFT. One which will give 


pleasure and profit 
for’a lifetime. Let 
us send you this splendid work NOW in its special bookcase, 
and you can pay in monthly payments after the holidays. 











No mere advertisement can convey an adequate idea of the 
vast interest and immense utility of the ATiERICANA, or of its 
exceptional value and sumptuous appearance. We have there- 
fore prepared for distribution among those interested, a hand- 
some 120-page book containing specimen pages, maps, full-page 
plates, colored plates, portraits of celebrities, photographic plates 
showing the fastest train in the world, the largest steamship. ever 
built in America, the famous Flat Jron Building, eté., ete. 
Send us your name and address and we will mail you this 
beautiful and expensive book FREE. 











THE SCIENTIFIC ASIBRICAN CLUB 
258 Fifth Ave., New York City 
GENTLEMEN :—Please send without cost to 


me sample pages and full iculars of your 


It ” made advertising offer with free 
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E IDEAL CLIP-CAP IS MADE OF on 
NO i4 CHASED GERMAN SILVER 


oe . 


cosT 
25 CENTS EXTR 
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12 SILVER FILIGREE*500 
O SILVER F LIGREE'722. 





~ SOLD BY DEALERS 
EVERYWHERE 


FACSIMILE ILLUSTRATION OF OUR 
HRISTMAS BOX 


Ss is 


Waterman’s Ideal Fountain Pen 


This Fountain Pen is the standard writing instrument 
of the world, everywhere known and recommended by 
experts to be the best. It excels in simplicity of construc- 
tion, in the quality of the materials used, and in perfection 
of workmanship. The most important feature is the im 
proved Spoon Feed, which conducts the ink from the reser- 
voir to the gold pen with absolute uniformity and certainty, 
and without danger of blotting. Holders are made in a 
great variety of styles and sizes, and prices are given for 
pens and holders complete, with an ink-filler and a holly. 
colored Christmas box to hold them. 

In addition to a wide line of regular points, such as fine, 
medium, coarse and stub in all sizes, long and short, there 
are points for every special purpose—bookkeepers, steno- 
graphers and manifolding. The latter is of great impor- 
tance to the modern factory and office system. For field 
use, the making of maps or diagrams, we also make a véry 
fine point, and one especially suitable for reference books 
and card index work. 

Our specialty is to serve the exacting customer, and we 
cheerfully send to dealers pens for their customers’ selec- 
tion where the desired pen point is not found in the dealer's 
stock. 

Direct correspondence invited only where attention of 

j local dealer fails to furnish a positively satistactory pen. 
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OTHER SIZES 





